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L E P R O S Y
With sp eo ia l re fe re n c e  to  i t s  P rognosis , Treatm ent and P rev en tio n .
* * * * *
INTRODUOTIOH.
As a r e s u l t  o f a two y e a r’s to u r  o f in v e s t ig a t io n  fo r  th e  M ission  to  
L ep e rs , th e  w r i te r  has had th e  unique experience of v i s i t i n g  a l l  th e  most 
im p o rtan t c en tre s  fo r  th e  tre a tm en t o f lep ro sy  in  In d ia ,  Burma, Siam, Borneo 
and th e  P h ilip p in e  Is la n d s . D uring t h i s  period  over 10,000 cases o f le p ro sy , 
in  a l l  s ta g e s , have been examined and advice as to  tre a tm e n t, e t c . ,  has been 
given.
In such a tour an unprecedented opportun ity  has been sdfforded to  
se e  the r e s u lt s  o f  the la t e s t  methods o f trea tm en t, and to  meet and in  some 
c a se s  work w ith  some o f the forem ost le p r o lo g is ta  o f the day.
I t  i s  f e l t  th a t  one of th e  c h ie f  stum bling-b locks tow ards advance 
in  th e  f i e l d  o f lep ro sy  i s  th e  i s o la t io n  o f many of th e  w orkers. Because of 
such i s o la t io n ,  sta tem en ts  a re  c o n tin u a lly  being  made which may be p e r f e c t ly  
t ru e  when a p p lie d  to  a p a r t  o f th e  s u b je c t ,  but do not bear in v e s t ig a t io n  
when r e la te d  to  th e  whole.
The o b je c t ,  th en , o f t h i s  Thesis i s  to  b rin g  th e  whole su b jec t under 
rev iew , c o r r e la t in g  where p o ss ib le  th e  d i f f e r e n t  views held  a t  th e  p re sen t 
tim e and a tte m p tin g  to  p o in t out th e  reasons fo r  c e r ta in  deep-roo ted  
d if fe re n c e s  of op in ion . The need fo r  such an attem pt i s  m anifest when one 
comes in to  touch  w ith  many a u th o r i t ie s  and as many d i f f e r e n t  o p in io n s. In  
such a v a s t  problem, e f f e c t in g  almost every  coun try  in  th e  w orld , i t  i s
(2 )
im p era tiv e  th a t  workers should  view th e  problem in  i t s  r ig h t  p e rsp e c tiv e .
In  t h i s  T hesis I  s h a l l  f i r s t  r e f e r  to  th e  h is to ry  o f th e  d is e a se , i t s  
a e tio lo g y  and d ia g n o s is , and th e n  d eal in  g re a te r  len g th  w ith  th e  main p a r t 
o f my theme, th e  P rognosis , Treatm ent and P rev en tion  o f t h i s  malady.
HISTORY.
* * * * * * *
"La lè p re  e s t  une a f f e c t io n  a u ss i v i e l l e  que le  monde", s ta te d  a
French a u th o r i ty  v e ry  t r u t h f u l l y . I n  th e  Oroonian L ec tu res  of th e  Royal
C ollege o f P h y sic ian s  in  1 9 2 4 , Si r  Leonard Rogers has given an e x c e lle n t
summary of th e  p re sen t views as to  th e  o r ig in  of th e  d isease*  With reg ard
to  th e  o r ig in  o f le p ro sy , t r a d i t i o n  has i t  t h a t  th e  c rad le  o f lep ro sy  i s  to
be found in  th e  upper reaches o f th e  N ile , fo r  L u c re tiu s  in  h is  de N atura
Rerum makes re fe re n c e  to  th e  b i r t h  of th e  d ise a se  ; —
"High up th e  N ile  m idst Egypt’s C en tra l plane/
S p rin g !th e  d read  lep ro sy  and th e re  a lone. '  '
Rogers s ta te s  in  th e  Croonian L ectures — " th a t  Munro in  a r t i c l e s  in  th e
E d in b u rg  M edical Jou rna l 1877-79 r e f e r s  to  an E gyptian  rec o rd  of 1350 B.C.
o f  lep ro sy  among negro s lav es  from th e  Sudan and D afur, which i s  in te r e s t in g
in  view of th e  p re sen t h i ^  r a t e s  in  C en tra l A fr ic a ."  "The f i r s t  r e l ia b le
re c o rd s  of i t s  ( i . e .  lep ro sy ) spread  r e la te  to  th e  in v asio n  o f Europe
th rough  Greece about 350 B .C ., p robably  by th e  arm ies of D a riu s , while
th o se  of Pompey c a r r ie d  i t  to  Rome in  62 B.C. Galen mentions i t  in  Germany
j  in  180<Blc;, and i t  had spread  a l l  over W estern Europe by th e  9 th  c en tu ry ."
T his i s  o f in t e r e s t  because th e re  i s  a w ide-spread  b e l ie f  th a t  lep ro sy  was
2 :  î t o S î l ’o f° îro p io a l^ ie d io in e  k P a ra s i to lo g y .* V ol. XVIII p .267.
3 . "Text Book on D iseases of the Skin. W ilson, 1898.
(3 )
in troduoed  in to  Europe by th e  r e tu r n  of th e  Crusaders* Undoubtedly le p ro sy  
g re a t ly  in c re a se d  d u ring  th e  11th  -  13th c e n tu r ie s .  A fte r th e  Black Death 
(1348) th e  d isea se  g rad u a lly  d ied  o u t, and as Monro p o in ts  out t h i s  was 
la rg e ly  due to  th e  measures f o r  th e  se g reg a tio n  o f le p e rs  t h a t  were en fo rced .
I t  i s  in  ju s t  th o se  c o u n trie s  th a t  n eg lec ted  s t r i c t  s eg reg a tio n  th a t  le p ro sy  
s t i l l  l in g e r s ,  such as S cand inav ia , th e  B a l t ic  S ta te s ,  Turkey and Greece*
W ith regard  to  th e  spread of le p ro sy , Rogers con tinues -  "While th e  d isea se  
was d e c lin in g  in  Europe, i t  was c a r r ie d  to  th e  W estern Hemisphere by th e  
Spanish and P ortugese  in v a d e rs , and l a t e r  by ex ten siv e  negro s lav e  tra d e  
from th e  very  p a r ts  of C en tra l A frica  which s t i l l  show th e  h ig h e s t le p ro sy  
r a t e s . A l l  evidence seems to  show th a t  th e  aborig inal. In d ian s  were 
f r e e  from le p ro s y . The Chinese N ation has p layed  a prominent p a r t in  th e  
sp read  of th e  d isea se  and th e  ou tbreaks of le p ro sy  in  th e  P a c if ic  Is la n d s
and Hawaii, acco rd ing  to  Jeanselm e,. were th e  r e s u l t  o f th e  in tro d u c tio n
t o )
o f le p ro sy  by such im m igrants.^ ' The l a t t e r  a u th o r i ty  b rin g s  fo r th  a 
co n sid e rab le  amount of evidence to  show th a t  le p ro sy  was in troduced  in to  
Burma, Siam and th e  whole o f Malay and th e  Malay A rch ip e lig o , by the  
C hinese, but a t  th e  same tim e he emphasises th e  commercial and economic 
value  of th e  C hinese; th e  p ro s p e r ity  o f th e  la rg e r  towns s o le ly  depending 
on t h e i r  e n te r p r is e  ( to u te s  l e s  tra n s a c tio n s  commerciales son concentrées 
dans l a  main des C hinois, ce sont ceux qu i fo n t l a  p r o s p é r i té  des grandes 
v i l l e s  de 1*Extrêm e-O rient qu i so r t le s  in te rm éd ia res  in d isp en sab le s  e n tre  
l e s  ind igenes e t  le s  colons E u ro p ée n s).^ ^ \ Jeanselme co n tinues -  "Depuis 
des s iè c le s  un im portant couran t d ’ém igra tion  s ’e s t  é t a b l i  de l a  c o té  C hinoise
R éf. 1 . "Annals o f T rop ica l M edicine and P a ra s ito lo g y ."  V ol. XVIII p .268 .
2 . "Annals o f T ro p ica l Medicine & Parafeito logy ." V ol. XVIII p .268.
3 . "L epra", Vol. I l l  p.l88* . . _ $ . .
Jeanselm e "Les Courants d ’ém ig ra tio n  e t  1*expansion de l a
le p re " . ( G azette des hôp itaux  19 A v ril 1902).
( 4 )
v e rs  l ’a rc h ip e l indo-m alais où de nombreux c o o lie s  C hinois t r a v a i l l e n t  dans le s  
p la n ta t io n s  e t  dans le s  raines de Java , de Sum atra, e t  le  Bornéo. Or de l ’a v is  
des o b se rv a te u rs , a u to r is é s  1 ’é tab lissem en t de to u t  nouveau c en tre  C hinois e s t  
s u iv i  à  breve échéance de l ’a p p a r it io n  ou de l a  recrodesenoe de l a  Ib p re  dans 
l a  r é g io n ." ( l )
Such s ta tem en ts  as Jeanselm e makes w ith  remind to  th e  im portance o f 
th e  Chinese in  th e  spread of le p ro sy  was f o r c ib ly  im pressed upon me in  my 
t r a v e ls  in  Malaya and Borneo. Everywhere th e  preponderance of Chinese 
le p e r s  was s t r ik in g .  The same statem ent can be made w ith  equal t r u th  w ith  
re g a rd  to  th e  le p e r s  of th a t  cosm opolitan town o f Bangkok. The im portance 
o f ta k in g  cognisance of t h i s  f a c t  was emphasised in  a  re p o r t  I  p resen ted  
to  th e  Government of B r i t i s h  N orth Borneo in  January 1926, in  which I  
s ta t e d  " th a t  th e re  are c o n tin u a lly  e n te r in g  in to  th e  coun try  le p e rs  who 
should  be d isco v e red . I t  i s  suggested th a t  a l l  im m igrants, e sp e c ia lly  
C hinese, should  be put in to  a  d e te n tio n  camp f o r  24 hours where a thorough 
in sp e c tio n  could be c a r r ie d  out before th ey  were allowed to  lan d . E s ta te  
c o o lie s  a re  examined again  s e p a ra te ly  and th e re fo re  in  t h e i r  case th i s  
should  not be necessary . A ll M edical O ff ic e rs  who examine e s ta te  co o lie s  
should  be adv ised  as to  th e  im portance of examining fo r  t h i s  d ise a se ."
I t  i s  seen th e re fo re  th a t  th e  c h ie f  c e n tre s  from which lep ro sy  
sp read  are in  th o se  very  c o u n tr ie s  where th e  inc idence  o f th e  d isease  i s  
h ig h e s t ,  v iz .  -  A frica  (e s p e c ia l ly  th e  e q u a to r ia l  b e lt  from  W. -  E .) ,
China ( p a r t i c u la r ly  the  S.W. Provinces o f Kwantung and Fukien) and to  a 
l e s s  ex ten t In d ia .
R ef. 1 . "L epra", V ol. I l l  p .l8 9 . , a a ^Jeanselm e "Les C ourants d ’ém igra tion  e t  l 'e x p a n s io n  de l a
le p ra ."  (G azette  des hôpitaux  19 A v ril 1902).
(5 )
AEIIOLOGÏ.
* * * * * * * * * *
In  1874 Hansen d iscovered  a b a c i l lu s ,  which u lt im a te ly  was accep ted  
as th e  c au sa l organism of th e  d is e a s e . The b a c il lu s  o f lep ro sy  i s  c la s s i f i e d  
in  th e  same group as th e  o th e r a c id —f a s t  b a c i l l i ,  namely th e  group of myco­
bacterium . The group may be considered  to  c o n s is t o f th e  m icro-organism s 
cau sin g  tu b e rcu lo u s  d isea se  in  human b e in g s , c a t t l e ,  h o rs e s , b ird s ,  e tc .  A 
s u b -d iv is io n  of th i s  group embraces s e v e ra l  a c id - f a s t  germs which a re  p re sen t in  
d iseased  t i s s u e  in  enormous numbers and a re  extrem ely d i f f i c u l t  to  d i f f e r e n t ia te  
in  a r t i f i c i a l  c u l tu re .  In  t h i s  s u b -d iv is io n  i s  in c luded  th e  mycobacterium 
le p ra e  and th e  mycobacterium ro d e n tiu n . Many a ttem p ts have been made to  
c u l t iv a te  th e  lep ro sy  b a c i l lu s ,  but up to  th e  p re sen t tim e none o f th e  many 
organisms c u l t iv a te d  have been proved to  be mycobacterium le p ra e . K edroski, 
C legg, R o st, W illiam s, Duval and Bayon, have a l l  though t th a t  th ey  had 
succeeded in  c u l t iv a t in g  th e  organism , but in  th e  m a jo rity  of cases t h e i r  
claim s have not been s u b s ta n tia te d . F ra se r  and F l e t c h e r ^ i n  an exhaustive  
paper give evidence th a t  th e  a c id - f a s t  b a c i l l i  which have been is o la te d  a re  
contam inations and conclude th a t  " th ey  had c o n s is te n tly  f a i l e d  to  o b ta in  a
c u ltu re  of le p e r  b a c i l l i . "
In  smears th e  mycobacterium le p ra e  shows a pleomorphic form. The 
ty p ic a l  form i s  a  uniform ly  s ta in in g  s t r a ig h t  or s l i g h t ly  curved rod  from 
1 m icron to  8 microns lo n g . In  a d d itio n , one f re q u e n tly  sees sm all f in e  
granules which are not as ac id -p ro o f as th e  r e s t  o f th e  bacterium ; a t  tim es 
p e c u lia r  h y a lin e  breaks can be d e tec ted  in  th e  ro d s . Not in fre q u e n tly  th e
R ef. F ra se r  i  F le tch er . " B acillu s L ew ae -  Hm  i t  been c u lt iv a te d ? '  Lancet
Vol. I I ,  p .918. s e p t. ±yxd»
(6 )
b a c i l lu s  i s  broken up in to  sm all oocooid b o d ie s , and sometimes th e  lo n g er 
forms a re  seen  w ith  one end ta p e r in g  and th e  o th e r th ick en ed  or c lu b - l ik e .  
V arious ex p lan a tio n s  have been put forw ard to  e x p la in  th e se  appearances.
Some c o n sid e r th a t  th e  g ranu les and th e  breaking-up  o f th e  ro d - lik e  b a c i l l i  
in to  th e  coccoid form a re  s ig n s  o f d eg en era tio n ; o th e rs  consider th a t  such 
appearances are evidences o f spore fo rm atio n . I t  i s  to  be noted th a t  in  th e  
le s io n s  which are  not p ro g re s s iv e , and in  those  p a t ie n ts  where th e  d ise a se  is  
d im in ish in g  under tre a tm e n t, th e  b a c i l l i  i s  more pleom orphic th an  in  those  
c o n d itio n s  in  which th e re  a re  s igns o f a c tiv e  spread  and m u lt ip l ic a t io n  of the  
b a c i l l i .
The tra n sm iss io n  o f th e  d ise a se  from man to  low er anim als has been
e q u a lly  u n su cc e ss fu l, no th in g  more th a n  lo c a l  le s io n s  a t  the  s i t e  of
in n o c u la tio n s  ap p earing . The analagous d isease  in  r a t s  i s  not tra n sm is s ib le
to  man. There i s  one in s ta n ce  on rec o rd  where Marchoux^^) innoou la ted  a
r a b b i t ,  a  gu inea-p ig  and s ix  r a t s  w ith  an em ulsion o f sp leen  pulp  from a
le p e r  and f iv e  r a t s  became in fe c te d . In  another in s ta n c e , th e  same worker
re p o r ts  a s e r ie s  of in v e s t ig a tio n s  in  which he i s o la te d  from a H aitian^
an a c id - f a s t  b a c i l l i  d i f f e r in g  from M.B. le p ra e , and named i t  M.B. pulviform e.
As he was ab le  to  in f e c t  r a t s  w ith  in je c t io n s  from th e  sp leen  pu lp  o f th e  c a s e ,
he suggested  th a t  t h i s  might be an example of r a t  le p ro sy  o ccu rrin g  in  a 
( 3 )human be ing . A part from th i s  scan ty  evidence th e re  i s  no p roo f th a t  
human le p ro sy  can be tra n sm itte d  to  r a ta  or v ice  v e rs a , although th e  two 
d ise a se s  bear a c lo se  r e la t io n s h ip .
R ef. 1 . Mar choux. T ro p ic a l D iseases B u lle tin  V ol. XXII p. 213.
2 . Idem. Ib id .  Vol. XVIII p.407.
3 Idem. Ib id . V ol. XX p.826.
(7 )
THE THEORY OF OOHTAGIOK.
Leprosy, because of i t s  slow,^ m u tila t in g  co u rse , has been looked upon
w ith  sp eo ia l lo a th in g  a l l  down th e  ag es . Innum erable hypotheses have been 
pu t forward to  e x p la in  i t s  occu rren ce . From th e  e a r l i e s t  tim es th e  le p e r  has 
been secluded from h is  fe llow  men, not always so much from f e a r  of con tag ion , 
but sometimes from the  co n v ic tio n  th a t  le p ro sy  was a  punishment in f l i c t e d  by 
D ie ty . U nderlying a l l  th e  e a r ly  b e l ie f s  w ith  reg a rd  to  th e  tra n sm iss io n  o f 
le p ro s y , i t  was th e  thought th a t  in  some way th e  in fe c t io n  could  be passed on 
from one in d iv id u a l to  an o th er; th a t  i s ,  th e  th e o ry  o f th e  con tag iousness of 
le p ro sy  c re p t in to  man’s th in k in g  very  e a r ly .  The e a r ly  B ib l ic a l  w ritin g s  
co n ta in  e la b o ra te  in s tru c t io n s  w ith  regard  to  th e  seg reg a tio n  o f le p e rs  and 
from  a  p e ru sa l o f th e se  accounts th e re  i s  no doubt th a t  th e  p a tr ia rc h s  were
convinced of th e  ccanm unioabillty of th e  d is e a s e .
In  th e  e a r ly  middle ages th e  danger o f con tag ion  was prom inent, as 
shown by a  W rit o f Edward VI d ir s o ts d  to  th e  S h e r i f f  o f E s s e x .( l )  "Whereas 
we have heard  t h a t  Johanna N ig h tin g a le  i s  a  le p e r  and i s  commonly ho ld ing  
in te rc o u rse  w ith  th e  people o f th e  a fo re sa id  county  and m ingles w ith  them 
bo th  in  pu b lic  and p riv a te  p laces  to  th e  g rievous in ju ry  and th e  m anifest 
p e r i l  o f th e  a fo re sa id  in h a b i ta n ts ,  e tc ."  I f  th e  d iag n o sis  o f lep ro sy  was 
made, the  le p e r  underwent a gruesome ceremony, th e  s ig n if io a n c e  o f which 
was th a t  the  le p e r  was dead to  th e  w orld, and as such could no longer claim  
th e  r ig h ts  o f c i t iz e n s h ip .  At the  c lose  o f th e  ceremony, which was a  
r e l ig io u s  one, th e  p r ie s t  addressed  th e  le p e r  in  th e se  words -  "While you
(8 )
a re  d isea sed  you w i l l  e n te r  no house, no in n , no fo rg e , no m i l l ,  nor in  the  
common w e ll or fo u n ta in  w il l  you d rin k  w ater, o r wash your c lo th e s .  You w i l l  
no t e a t  except by y o u rse lf  or w ith  o th e r le p e r s .  You w il l  e n te r  no church 
d u rin g  s e rv ic e , you w i l l  mingle w ith  no crowd. When you speak to  anyone you 
w i l l  s tan d  to  leew ard . You w i l l  always use your gloves and w i l l  touch  no 
rope w ithou t them. You w il l  to u ch  no c h ild , not even your own, and you w il l  
r e tu r n  to  your cab in  every  n ig h t!"  Thus we see in  th e  minute p recau tio n s  
ta k e n  to  p ro te c t th e  p u b lic  in  th e  m iddle ages t h a t  th e re  must have been a 
c o n v ic tio n  th a t  le p ro sy  was in  some way a  tra n s m is s ib le  d ise a se .
The th e o ry  o f th e  con tag iousness of le p ro sy  has been h e ld  alm ost 
u n iv e r s a l ly  except fo r  a  sh o rt pe rio d  in  th e  19 th  c en tu ry , when th a t  of 
h e re d ity  gained sudden prominence as a  r e s u l t  o f a book pub lished  by 
D anielson  and Boeck in  1898, but as Rogers p o in ts  out^^^ t h e i r  th e o ry  
was based on in co n c lu siv e  ev idence . About th e  same period  (1863) Hutchinson 
e n te re d  th e  l i s t s  as an a n t i - c o n ta g io n is t  and propounded th e  "Fish" theo ry  
o f  le p ro sy , c la im ing  an a e t io lo g ic a l  r e la t io n s h ip  between le p ro sy  and the  
e a t in g  o f badly cured f i s h ,  or o f food contam inated by a le p e r .  The l a t t e r  
th e o ry  need not be considered  s e r io u s ly  as i t  has no exponents a t  th e  
p re se n t tim e. D uring th e  same decade, a  Commission o f th e  Royal C ollege of 
P h y sic ian s  made th e  fo llow ing  pronouncement -  " th a t  lep ro sy  was not contagious 
o r communicable", but in  1876 Hansen, and in  th e  next decade, many French 
a u th o r i t ie s  re fu te d  th e  h e re d ita ry  th e o ry . W ith th e  excep tion  o f th e  Ind ian  
Leprosy Commission of 1891, whose in flu en ce  was co u n terac ted  by Vandyke C a rte r  
in  h is  c la s s ic  book "Leprosy and E le p h a n tia s is " , ( â ) th e  le p ro sy  conferences
Ref. 1 . S i r  Leonard R ogers. "The Spread and Probably  mode of ir r fe o tio n  and
Prophylax is o f Leprosy. B r i t i s h  M edical 
Jo u rn a l, June 1922. p .987.
2 . Vandyke C a r te r . "Leprosy & E le p h a n tia s is  . (1871)
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o f th e  l a s t  th re e  decades have supported  th e  in fe o tio u sn e ss  of le p ro s y . There­
f o r e ,  w hatever th e  o th e r  a e t io lo g ic a l  f a c to r s  a r e ,  one o f th e  most im portan t ones 
i s  c lo se  and prolonged c o n tac t and in  support of t h i s  Rogers s ta t e d ,  w ith  regard  
to  th e  a n a ly s is  o f a  s e r ie s  o f c a se s , "We f in d  a t l e a s t  70^ of th e  in fe c tio n s  
took  p lace  as a r e s u l t  o f l iv in g  in  th e  same house w ith  a  le p e r ,  u s u a lly  fo r  
a  co n s id e rab le  tim e" , once more em phasising th e  f a c t  th a t  long and c lo se  
co n tac t w ith  a  le p e r  commonly precedes in fe c t io n ,
In  th e  v a s t  m a jo rity  of cases adm itted  in to  th e  P u ru lia  Leper Home 
(B ih a r, In d ia )  a  h is to r y  of c lo se  c o n tac t can be o b ta in e d , but I  am unable to  
give d e f in i t e  f ig u re s .  The fo llo w in g  oases i l l u s t r a t e  th e  im portance of 
co n tac t
1 . Female (age about 36) who had never been abroad , c o n trac ted  lep ro sy . 
T his woman's husband had been in  th e  E ast and th e re  acquired  le p ro sy .
The p a tie n t  came in to  in tim a te  c o n tac t w ith  h e r husband over a period  
o f some y e a rs . A year a f te r  h e r husband 's d ea th  she n o ticed  a ra is e d  
p a tch  on her arm and th en  a few months l a t e r  a m acular e ru p tio n  appeared 
and along  w ith  t h i s  numerous v e s ic le s .  The p a t ie n t  was examined and the  
d iag n o sis  o f le p ro sy  made.
Abraham, in  A llb u t t 's  System o f  M edicine, r e la t e s  the fo llo w in g  two 
oases i l lu s t r a t in g  th e  acquirement o f le p r o sy  through con ta g io n :-
( a) "An I r i s h  s o ld ie r  re tu rn ed  from In d ia  w ith  f u l l y  developed lep ro sy . 
For a year and a h a lf  h is  b ro th e r s le p t  in  th e  same bed w ith  him and 
wore th e  l e p e r 's  c lo th e s  a f te r  th e  l e t t e r ' s  d ea th . Three yesirs l a t e r  
t h i s  b ro th e r , who had never been out of th e  U nited Kingdom, m an ifested  
le p ro sy  and died  o f i t . "
R ef. 1 . S ir  Leonard Rogers. Annals of T rop ica l M edicine & P a ra s ito lo g y .
V ol. XVIII 1924. p.284.
2 . Phineaa S. Abraham. "Leprosy". System of M edicines (A llb u t &
R o lle s to n ) Vol. I I ,  P a r t I I ,  p p .666-667.
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(B) "a man s u f fe r in g  from le p ro sy  acq u ired  in  Tonkin d ied  a t  S tra s s  bur g 
i n  1904. In  1902, h is  nephew, aged 19, who had never re s id e d  ou t of 
Urbach, a  le p ro sy  f re e  a re a , p resen ted  h im se lf a t  th e  c l in ic  w ith  le p ro sy . 
H is uncle had l iv e d  in  c lo se  a s s o c ia tio n  w ith  th e  lad  f o r  two months."
These cases a re  i l l u s t r a t i v e  of th e  im portance of c lo se  c o n ta c t, as th e  
o n ly  p o ss ib le  source o f in fe c t io n  were known r e l a t i v e s .  There was no chance 
o f any o th e r means of in f e c t io n ,  f o r  th e  p a t ie n ts  had never been in  an endemic 
a re a ; th e re fo re  th e  acquirem ent of th e  d isea se  by means o th e r th a n  contagion  
a re  e lim in a ted  in  th e se  case s .
While convinced th a t  one o f th e  main e t io lo g ic a l  f a c to r s  in  th e  acq u ire ­
ment o f lep ro sy  i s  c lo se  and prolonged c o n ta c t , ye t th e  fo llo w in g  c a se s , which 
have occurred in  my own ex p erien ce , ten d  to  show th a t  co n tac t i s  no t th e  only  
e t io lo g ic a l  f a c to r  in  th e  tra n sm iss io n  of le p ro sy . In  two of th e  cases about 
to  be recorded  th e  d isea se  was acq u ired  in  absence of evidence o f c o n ta c t. In  
th e  o th e r  two c a s e s , although c o n tac t of prolonged natu re  was reco rd ed , y e t th e
d is e a se  d id  not develop.
Oase I .  In  a c e r ta in  o r ie n ta l  town I  was asked to  see a case  in  co n su l­
t a t i o n .  The h is to r y  given was th a t  th e  d o c to r , who was a  f r ie n d  o f th e  
p a t i e n t ,  n o tic ed  th a t  h is  f r i e n d 's  face  was b lo tch y  and th a t  h is  eyebrows and 
e a rs  showed marked s ig n s  of th ic k e n in g . The d o c to r , having su sp ic io n s , 
adv ised  him to  undergo a s p e o ia l exam ination. When I  saw th e  p a t ie n t  I  n o tic e d  
h is  fa c e , e s p e c ia l ly  h is  eyebrows, were th ick en ed  as a  r e s u l t  o f ra is e d  
i n f i l t r a t e d  p a tc h e s , and th a t  th e  lobes of th e  e a rs  were en la rg ed ; in  
a d d it io n  he had both  is o la te d  and co a le sc in g  macules on h is  back and an
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a re a  a n a e s th e tic  to  s u p e r f ic ia l  touch about two square in ches on th e  p o s te r io r  
a sp e c t of th e  arm near th e  elbow. The case p resen ted  a l l  th e  c h a ra c te rs  of 
w ell-advanced sk in  le p ro sy , and th e  d iag n o sis  was subsequen tly  confirm ed by 
b a c te r io lo g ic a l  exam ination. The p a tie n t was a European and th e  d ire c to r  
o f a commercial concern; as can  be gathered from h is  p o s i t io n  he was an 
i n t e l l i g e n t  in d iv id u a l .  The p a tie n t  could t r a c e  no source from where he 
could  have acq u ired  th e  d is e a s e . The only  h is to r y  having any bearing  on th e  
p re sen t i l l n e s s  was th a t  tw elve months p re v io u s ly  th e  p a t ie n t  had an acc id en t 
w hile m o to r-cy c lin g  and grazed h is  arm, and i t  was a t  th e  s i t e  of th e  o ld  
in ju r y  th a t  he n o ticed  th e  f i r s t  le s io n . In  a d d itio n , th e  p a t ie n t  s a id  he 
had been i n , a  poor s ta te  of h e a lth  fo r  over a  y ear.
OASE I I . An educated A nglo-Indian woman p resen ted  h e r s e l f  fo r  examina­
t i o n  because o f a  patch on h er l e f t  arm; t h i s  proved to  be a  ty p ic a l  d ep ig - 
mented patch  o f e a r ly  nerve le p ro sy . The on ly  h is to ry  o f im portance was th a t  
tw elve months ago she had an a t ta c k  o f K a la-azar and s ix  months a f t e r ,  when 
she was d e b i l i t a t e d  by t h i s  d is e a s e , th e  s ig n s  of lep ro sy  appeared. She 
a t t r ib u te d  th e  in fe c t io n  to  an in se c t  b i te  o f g rea t s e v e r i ty ,  because i t  
was about s ix  months a f t e r  t h a t  th e  le s io n  appeared a t  th e  s i t e  of th e  b i t e .
CASE I I I . While exam ining a batch  o f le p e rs  which were being t r a n s ­
fe r re d  to  th e  i n s t i t u t i o n  I  was in sp e c tin g , I  came acro ss  an e ld e r ly  b lin d  
In d ia n , age about 50, who had ex tensive  leucoderm a. He had been sen t to  a 
ne la b o u r in g  le p e r  asylum as su ffe r in g  from White Leprosy — a term  a p p lie d  
to  leucoderma in  In d ia , and had been in  th e  i n s t i t u t i o n  fo r  over th re e  y e a rs . 
In  a d d it io n , he was very  anaem ic, as a  r e s u l t  o f an k y lo sto m iasis . D uring a l l
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th e  tim e he was in  th e  aylsum he oame in to  oontaot w ith  v e ry  in fe c t iv e  cases 
o f le p ro s y , and because of h is  p h y s ica l in f i rm ity  was u t t e r ly  dependent on 
them^ y e t I  could d e te c t  no s igns o f th e  d isea se  and d ischarged  him. He was
subsequen tly  sen t to  an i n s t i t u t i o n  f o r  th e  B lind .
GASEfVli. While I  was making a  ro u tin e  exam ination of a l l  th e  inm ates 
of a c e r ta in  le p e r  Home, I  oame across a woman who d id  th e  c lean in g  work in  th e  
i n s t i t u t i o n .  About a y ear p rev io u s ly , she had come to  th e  asylum w ith  her 
husband, who was an advanced nodular le p e r ,  and was in  a  dying c o n d itio n .
This woman had fo r  some years  liv e d  w ith  her husband who was a very  in fe c t iv e  
c ase . S ince th e  death  o f her husband she has been provided  w ith  sep a ra te  
q u a r te r s ,  but osw ries on h e r work in  th e  Home, coming in to  co n tac t w ith  eull 
th e  le p e r  women of th e  i n s t i t u t i o n .  When examined, th e  woman appeared to  be 
h e a lth y , and I  could f in d  no evidence o f le p ro sy .
In  view o f th e se  oases and many o th e rs , where prolonged oon tao t 
has not r e s u l te d  in  in f e c t io n ,  th e re  must be o th e r e t io lo g ic a l  f a c to r s  to  
co n sid e r.
AGG.
For many years  co n troversy  cen tred  round the q u estio n  of th e  p o ss i­
b i l i t y  of th e  h e re d ity  of le p ro sy , but as a  r e s u l t  o f th e  mass o f evidence 
th a t  has accum ulated, th e  conclusion  g en era lly  m aintained i s  th a t  th e  d isea se  
i s  not h e re d ita ry  in  th e  o rd in a ry  sense of th e  te rm . The evidence gathered 
in  th e  Homes fo r  th e  U ntain ted  C h ild ren  of le p e r s  o f th e  M ission t o  Lepers in  
In d ia  and the  E a s t ,  proves co n c lu s iv e ly , i f  f u r th e r  evidence was needed, t h a t .  
Provided  a c h ild  i s  sep a ra ted  from i t s  p a ren ts  a t  an e a r ly  ag e , i t  should
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not a cq u ire  lep ro sy . T h is  i s  th e  more rem arkable fo r  workers in  th e  P h ilip p in es  
have re c e n t ly  dem onstrated t h a t ,  in  a  c e r ta in  percen tage o f oases (about 26^) 
th e  mycobacterium  le p ra e  can be found in  th e  u m b ilic a l cord of th e  in f a n t ,  
and in  th e  p la ce n ta  o f th e  m o t h e r . W h i l e  th e  d ise a se  i s  not h e re d i ta r y  
and has no t been proved to  be c o n g e n ita l, y e t evidence c le a r ly  shows th a t  th e  
age o f in c id en ce  i s  an im portan t e t io lo g ic a l  f a c to r .  Vandyke G a r te r , as long 
ago as  1871, la id  s t r e s s  on th e  im portance of th e  age o f th e  in d iv id u a l ,  a i^  
th e  fo llo w in g  ta b le  reproduced from h is  book lends support to  t h i s  v ie w .(^ )
Age a t  commencement of lep ro sy . Male (^ )  Females (^ )
From b i r th  to  10 g b :? ' I s I s
H « « 20 33.9 17.2
« « " 4 0  20 .8  17.2
■ • " 5 0  9 .4  3 .4
■ » « go 4 .1  i»7
( 3 ]
From an a n a ly s is  o f over a thousand oases McOoy g ives th e  fo llo w in g  f ig u r e s : -  
Age 1 -6 , 6 -10 , 11-15, 16-20, 21-26, 26-30 , 31-35, 36-40 , 41-46
"oases 8 66 163 204 143 114 78 89 44
Age 46-50, 51-66 , 66-60 , 61-65, 66-70, 71-76, 76-80, 81-85
"c a se s  28 41 26 18 18 3 3 1
Such f ig u r e s  support th e  statem ent th a t  " a f te r  th e  f i r s t  year th e  s u s c e p ti­
b i l i t y  o f c h ild re n  in c re a se s  very  g re a t ly ,  and between th e  ages o f th re e  and 
tw enty  t h i s  s u s c e p t ib i l i ty  i s  com paratively  g re a t. A fte r 20 th e  body becomes 
le s s  s u s c e p tib le ."
R sf. 1 . R odriguez. " ^ a r iy .L e p ro s y J nI: at' v o l .
4 . Robt. G. Oochrane. "Leprosy w ith  s p e c ia l  re fe re n ce  to  P ro g n o sis ."
R.A.M.O. Jo u rn a l, Dec. 1926. p .423.
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In  t h i s  connection  I  would p o in t out th a t  f ig u r e s  up to  th e  age of 30 
a re  r e l i a b l e ,  but a f t e r  th a t  age th ey  cannot be r e l i e d  on, f o r  a l l  have had 
experience  of le s io n s  p e r s is t in g  u n a lte re d  f o r  10, 20, or even in  one oase in  
my own exp erien ce , fo r  40 y e a rs . I  have never been s a t i s f i e d  in  th e  cases I  
have seen  and examined th a t  an in d iv id u a l has acq u ired  th e  d ise a se  a f t e r  th e  
age o f 50.
P re -d isp o s in g  F a c to r s .
In  a l l  chron ic  d isea ses  th e  n a tu ra l  b o d ily  r e s is ta n c e  p lays a  g re a te r  
p a r t  in  r e s i s t i n g  in fe c t io n  th a n  i t  does in  acu te  d is e a s e s . In  ta k in g  
h i s to r i e s  of le p e r s ,  one i s  c o n s ta n tly  s tru c k  w ith  th e  im portance o f such 
f a c to r y  as s y p h i l i s ,  chronic m alaria^  un-hygienio l iv in g ,  e tc .  In  f a c t ,  
low ered bod ily  r e s i s ta n c e ,  next to  c lo se  c o n ta c t, seems to  be one o f th e  most 
co n s ta n t e t io lo g ic a l  f a c to r s .  The fo llo w in g  cases  met w ith in  my own 
experience  i l l u s t r a t e  th e  im portance o f such f a c to r s .
CASE V. A p a tie n t  was diagnosed as a nodu lar le p e r . The h is to ry  was 
th a t  some years p rev io u s ly  she had a ttended  a r e l a t i v e  of hers  who was a  le p e r .  
She remained h e a lth y  fo r  th re e  y e a rs ; a t  th e  end of t h i s  tim e she became 
p reg n an t, and a f t e r  th e  te rm in a tio n  of her pregnancy, she developed le p ro sy .
OASE V I. A w e ll- to -d o  Ind ian  gentleman asked me to  see him w ith  regard  
to  h is  d is e a s e . He to ld  me he had been t r e a te d  fo r  le p ro sy  fo r  some s ix  
months. The p a tie n t  was extrem ely obese, took  no e x e rc ise  and as he was 
w ealthy , he s c a rc e ly  moved hand or fo o t to  h e lp  h im se lf . In  a d d it io n , th e re  
vraa a  h is to r y  of sexual and o th e r ex cesse s . No h is to r y  o f a c tu a l c o n tac t 
w ith  le p e r s  was e l i c i t e d .
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CASE V II. A s tu d en t was adm itted  to  one o f th e  Homes of th e  M ission  to  
Lepers as a paying p a t ie n t ,  and s ta t e d  th a t  h is  d ise a se  developed d u rin g  a 
p e rio d  in  which he had chronio m a la ria . The p a t ie n t  was a  w ell-m arked case of 
n o d u la r lep ro sy  and could  give no evidence o f c o n ta c t w ith  le p e r s .
In  t h i s  co n n ec tio n  Muir s t a t e s  "Many f a c t s  might be quoted to  prove 
th a t  h e a lth y  human b e in g s, l ik e  th e  lower an im als, a re  in s u sc e p tib le  to  
le p ro s y , th a t  a lthough  th e  b a c i l l i  may be p re sen t in  th e  body, some p re ­
d isp o s in g  cause i s  necessa ry  befo re  th e y  can beg in  to  in c rease  in  numbers 
and produce s ig n s ."  The same a u th o r i ty  quotes a case  of le p ro sy  developing 
d u rin g  convalescence in  e n te r ic  f e v e r ,  and "as th e  p a t ie n t  recovered  her 
s tre n g th  the  patches began to  fade in  co lour and became f la t te n e d  out to  th e  
le v e l  of th e  su rround ing  s k in ." ( l )
In  th e  l i g h t  o f such evidence i t  must be concluded th a t  any low ering 
o f r e s is ta n c e  by d is e a s e , pregnancy or u n -n a tu ra l l iv in g  are im portan t 
e t io lo g ic a l  f a c to r s .
METHODS OF DISTRIBUTION OF THE MYQÛBAOTBRIUM LEPRAE.
Workers have endeavoured to  dem onstrate t h a t  th e  mycobacterium 
le p ra e  e x is t s  in  th e  e a r th  in  th e  v ic in i t y  of th e  dw ellings o f le p e r s ,  but 
th e re  i s  no conclusive  evidence th a t  t h i s  i s  a  source o f in f e c t io n .  K aurin, 
a f t e r  numerous experim en ts, f a i l e d  to  f in d  th e  b a c i l lu s  in  th e  e a r th  or in  
th e  d u s t and a i r  o f rooms in h a b ite d  by le p e r s . At th e  Almora Leper Asylum th e  
Leprosy Oommissloners (In d ian  Commission 1891) ob ta in ed  100 cover g la ss  
prepsurations from e a r th  tak en  from th e  banks and p a th s on which th e  le p e rs
R ef. 1 . Muir. The P red isp o s in g  Cause o f Leprosy. L ancet, Jan . 2 4 th , 1925.
pp. 169-171.
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were in  th e  h a b it  of s i t t i n g  and w alking. In  seven o f th e  p re p a ra tio n s  only
were b a c i l l i  found and th e  number o f those  found were te n .  At Tarn Taran
Asylum 460 s im ila r  specimens were ta k e n , but no b a c i l l i  were found. Water
from  tan k s  in  Bombeiy in  which le p e rs  bathed a lso  gave negative  r e s u l t s . ( l )
Muir concludes from c l in i c a l  evidence th a t  th e  b a c i l l i  may e n te r  th e  sk in
th rough  wounds o f th e  f e e t  ; th e  b a c i l l i  presum ably being in  th e  ground. He
a lso  c i t e s  a  case where he concludes th a t  th e  b a c i l l i  en te red  th rough  th e
sk in  o f th e  knee, as th e  r e s u l t  o f coming in to  c o n ta c t w ith f lo o r -m a ttin g
which had p rev io u s ly  been used by a le p e r .  No experim ents were done to  prove
th e  e x is ten ce  o f b a c i l l i  in  such s i t u a t i o n s . (8 ) Workers have not been able to
b rin g  f o r th  evidence o f th e  e x is ten c e  of th e  mycobacterium le p ra e  in  food.
There has been a g rea t d eal of work done on th e  p o s s ib i l i ty  o f th e  d isea se
be ing  spread  by in s e c ts  and in v e s t ig a to r s  have succeeded in  a few cases  in
f in d in g  th e  b a c i l l i  in  f l i e s ; o c ca s io n a lly  in  th e  m osquito, more o f te n  in
th e  bed-bug. Leboeuf(3) concludes th a t  th e  tra n sm iss io n  o f th e  d isease  may
occur through in fe c te d  f l i e s  d e p o s it in g  th e i r  fa e ce s  on th e  n a sa l o r i f ic e s
o r on cutaneous wounds. Rogers summarizes th e  s t a t i s t i c s  o f bed-bug
in f e c t io n  and g ives th e  fo llo w in g  f ig u re s
T o ta l bed-bugs fed  on le p e rs  302
Number o f P o s itiv e  r e s u l t s  30 or 9 .9^
T o ta l bed-bugs caught on, or in  beds
of le p e rs  566
Number of P o s i t iv e  r e s u l t s  5 or .88^
The evidence w ith  reg ard  to  in trad erraa l p a r a s i te s  i s  more co n c lu s iv e .
Ref. 1. P . Abraham. "L eprosy". A%butt' s System of M edicine. Vol. I I  Peurt I I ,
pé. 669, 670.
2 . M uir. "The Spread of Leprosy throughput th e  Body." In d ian  Jo u rn a l of
M edical Research V ol. 11,1923-24. pp. 244—249.
3 . Leboeuf. "D issem ination  du B a c ille  de Hansen p a r l a  Mouche dom estique.
B u ll. Soo. P a th . E xot. 1912. Vol. V, No. 10, 
pp. 860-868. (A b strac t T ro p ica l D iseases 
B u lle t in  V ol. I ,  p .5 5 8 .)
4 . Rogers & M uir. "Leprosy", p . 99.
E^ Ay d e p ig m e n te i  patches.
A. B. C.  S ite s  of oU  scabies SC&rS.
(Dr. R o d rig u ez ’s case. 
Kindly supplied \
Dr. Wa.d£L of CuLion.)
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S cab ies i s  a common in fe c t io n  o f le p e r s  and one can r e a d i ly  understand  the  
in f e c t io n  being c a r r ie d  from an in fe c t iv e  le p e r  by means of th e  aca ru s  so ab e i, 
th e  p a ra s i te  c a r ry in g  in to  th e  s k in  a com paratively  la rg e  number o f b a c i l l i .
In  t h i s  connection  i t  i s  in te r e s t in g  to  note th a t  th e  Siamese have a saying  
w ith  reg a rd  to  le p ro s y , th a t  a le p e r  i s  o rd in a r i ly  not in f e c t iv e ,  bu t people 
must beware of a  le p e r  in fe c te d  w ith  sc a b ie s . Much evidence has been pub­
l is h e d  on th i s  s u b je c t ;  re c e n tly  Rodriguez re p o rte d  th re e  cases where th e re  
was evidence of th e  i h i t i a l  le s io n  being  a t  th e  s i t e  o f a scab ie s  s c a r ,  and 
concluded th a t  m ites may become b ea re rs  of a s u f f i c i e n t ly  la rg e  number of 
b a c i l l i  to  determ ine an in fe c t io n  in  a  new h o s t .  ^^^ In  OASE I I I  r e la te d  
in  t h i s  paper th e re  seems to  be evidence of tra n sm iss io n  by an in s e c t  b i te .
The conclusion  come to  i s  th a t  e i th e r  as a  r e s u l t  o f ab rasio n s s e t  up in  
consequence o f s c ra tc h in g  a f t e r  an in s e c t  b i t e ,  or th e  c a rry in g  of b a c i l l i  
in to  th e  sk in  by such p a r a s i t e s ,  as th e  acEurus in  c e r ta in  instauioes, th e  
d isease  may be tra n sm itte d  by such means.
Having d iscu ssed  th e  p o ssib le  methods o f d i s t r ib u t io n  o f th e  organism  
in  th e  e x te rn a l  environm ent, one must now review  th e  p o ss ib le  s i t e s  o f d i s t r i ­
b u tio n  o f th e  d isease  from an in fe c te d  le p e r .  I t  has been proved w ithou t 
doubt t h a t  th e  n asa l d isch a rg es  of le p e rs  s u f fe r in g  from sk in  lep ro sy  co n ta in  
th e  b a c i l l i  in  iGurge numbers. In  a d d it io n , any u lc e ra te d  su rface s  from  such 
oases a re  h ig h ly  dangerous. The b a c i l l i  hare not been d e f i n i t e l y  i s o la te d  in  
th e  fa e c e s , and the  P h ilip p in e  workers s t a t e  th a t  th ey  have never seen  le s io n s  
in  th e  i n t e s t i n e ,  and th e re fo re  the p o s s ib i l i ty  of th e  b a c i l l i  p ass in g  out in
R ef. Jose R odriguez. E a rly  Lesions in  C h ild ren . P h ilip p in e  Jo u rn a l of
Science Ho. 1926*
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th e  faece s  i s  rem ote . Oases have been re p o rte d  where th e  b a c i l l i  have been 
found in  th e  v a g in a l d isch a rg e s . In  one case in  my own experience  I  found 
groups of a c id - f a s t  b a c i l l i  in  a  smear from a swab taken  high  up in  th e  magina 
i n  a young un-m arried  le p e r g i r l .  The sem inal d isch arg es  f r e q u e n t ly  co n ta in  
la rg e  numbers of b a c i l l i  and th e  pen is i s  not in fre q u e n tly  th e  ^ i t e  of 
cutaneous le s io n s .
While th e re  are  s t i l l  f a c to r s  in  th e  e t io lo g y  o f th e  d ise a se  th a t  have 
not been e l i c i t e d ,  th e  ch ie f f a c to r  seems to  be c lo se  and prolonged co n tac t 
w ith  le p e rs  who a re  d isch a rg in g  th e  b a c i l l i  from  t h e i r  b o d ies . In  th e  absence 
o f such prolonged c o n ta c t, c h ild re n  and young a d u l t s ,  and th o se  whose r e s i s ­
ta n ce  has been lowered by d is e a s e , or un-hygienic  l iv in g ,  seem to  be in  th e  
g re a te s t  danger o f acq u ir in g  th e  d is e a se . One must conclude th a t  sexual 
in te rc o u rse  w ith  le p e rs  plays a  p a r t  in  th e  e t io lo g y  of th e  d is e a s e , fo r  th e  
c o n ta c t involved i s  o f the  c lo s e s t ;  and second ly , s y p h i l i s ,  one o f th e  
s tro n g e s t  p re - d i s posing  cau ses , may be tra n sm itte d  by such means.
T ransm ission o f th e  d ise a se  by w ater, food and contam inated s o i l  cannot 
be d e f in i te ly  excluded . There i s  l i t t l e  d i r e c t  evidence of in s e c t  v e c to rs , 
y e t in  su sc e p tib le  in d iv id u a ls  such means o f tra n sm iss io n  cannot be ignored .
I t  can be s ta t e d ,  however, t h a t  a h ea lth y  man, provided he does not come in to  
c lo se  co n tac t w ith  th e  d is e a s e , should not acq u ire  lep ro sy ; but i f  an 
in d iv id u a l 's  r e s is ta n c e  i s  low ered by i l l  h e a l th  or by any o th e r  means, a 
sm all in v asion  o f b a c i l l ^  from any source may be th e  s ta r t in g - p o in t  of th e  
in f e c t io n .  Workers have shown th a t  in  some oases th e  b a c illj^  can be found 
in  th e  f lu id  a s p ir a te d  from lymph nodes of h e a lth y  c o n ta c ts . I t  i s  le g it im a te
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to  conclude, I  th in k ,  th a t  th e  mycobacterium le p ra e  may l i e  l a te n t  in  some 
t i s s u e  space or lym phatic g land , and i f  a t  any fu tu re  date  th e  h e a lth  of th e  
p a t ie n t  i s  low ered, th e  d isea se  may then  m an ifest i t s e l f .  T h is , th e n , i s  a 
p o ss ib le  ex p lan a tio n  of the  long  in cu b atio n  p e rio d  of the  d is e a s e , which may 
extend from a period  of th re e  to  s ix  m onths(^) or to  as long as f o r ty  y ears .
The methods of d issem in a tio n  o f th e  mycobacterium lep rae  have been 
d iscu ssed  and th e  p o ssib le  sources of en tran ce  in to  th e  human body review ed.
The q u es tio n  th a t  now a r i s e s  i s  how i s  th e  in fe c t io n  d issem inated  in  th e  human 
body?
Methods o f spread th roughout th e  body.
Much evidence has accum ulated in  support of th e  th eo ry  th a t  lep ro sy
commences lo c a l ly  by th e  in tro d u c tio n  o f th e  b a c i l l i  through an a b ra ie d  a rea
of th e  s k in  and th a t  th e  nerves supp ly ing  th i s  a re a  are  a f fe c te d  as a r e s u l t
of an ascending  in f e c t io n .  This th e o ry  was f i r s t  propounded by Dehio and has
re c e n t ly  been em phasised by M uir, who s ta te s  " th a t  th e  b a c i l l i  pass up the
( 2 )
a f f e r e n t  nerve endings in s id e  th e  sh ea th  of H enle."
In  support of th e  s tatem ent th a t  lep ro sy  commences as a lo c a l  le s io n  
a t  th e  s i t e  of in f e c t io n ,  Rodriguez^^^, from a s tu d y  of th e  e a r ly  le s io n s  of 
le p ro sy  in  c h ild re n , concludes th a t  such a mode of onset i s  common and says 
" th a t  as a r e s u l t  o f my own o b serv a tio n s  among c h ild re n  I  am in c lin e d  to  
b e lie v e  th a t  a prim ary le s io n  was p resen t in  th e  m a jo rity  of th e  c h ild re n  
(75JC) who have become d e f in i te ly  le p ro u s ."  In  a la rg e  number o f oases in  In d ia  
th e re  i s  a d e f in i te  h is to ry  of an i n i t i a l  lo c a l le s io n ,  th i s  le s io n  showing
R e f .l .  Rogers (S ir  L .)  "Incu b atio n  p e riod  of Leprosy." In d ian  M edical G azette ,
1924. Feb. v o l .  59, No. 2 , pp. 66-68.
2 . Walker (S ir  Norman)."A Oase of Leprosy t r e a te d  by a Vaccine ^ e p a r e d ^ o m
a nodule from  th e  p a tie n t s arm. L a n c e t,1924. S ep t. 13.
3 . M uir. % e  Spread of Leprosy throughout th e  Body."
Jo u rn a l of M edical R esearch. V ol. I I ,  1923. p .261.
4 . Rodriguez. "E arly  Leprosy in  C h ild ren " . P h ilip p in e  Journal o f S cience ,
V ol. XXXI, No. 2 , O ct. 1926. p .135.
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i t s e l f  most f re q u e n tly  as a  depignented p a tch , but in  some in s tan ces  as an 
a re a  o f a n a e s th e s ia , or both  depigm entation  and a n a e s th e s ia  may be a s s o c ia te d  
to g e th e r . From th e  i n i t i a l  le s io n  th e  d ise a se  may spread  to  th e  nerves by an 
ascending in f e c t io n ,  to  th e  sk in  by ly m p h a tics , or become g en era lised  by being  
d issem ina ted  by th e  lym phatic s tream , or by e n te r in g  th e  general c i r c u la t io n
v ia  the blood stream .
I t  i s  known th a t  c e r t a in  d isea ses  a f f e c t  th e  nervous system th rough  th e
p e r in e u ra l ly m p h a tics , v i s .  th e  p o lio m y e litis  group of d is e a s e s . The ex p lan a tio n
th a t  th i s  i s  th e  ro u te  o f in f e c t io n  in  le p ro sy  i s  not g e n e ra lly  reco g n ised . I t
i s ,  however, accepted  th a t  th e  p e r ip h e ra l nerve t i s s u e  i s  th e  most su sc e p tib le
to  the  a t ta c k  o f th e  mycobacterium le p ra e . The may, o f co u rse , be a tta c k e d
through th e  general lymph s tream , th e  i n i t i a l  focus being  in  som^ymph node.
Marchoud and o th e rs  have brought fo r th  evidence th a t  th e  mycobacterium le p ra e
can be i s o la te d  from th e  lymph nodes o f seem ingly h e a lth y  c o n ta c ts . While i t
i s  usual to  o b ta in  the  h is to ry  o f an i n i t i a l  le s io n  in  cases in  In d ia ,  ye t in
the P h ilip p in e  Islan d s i t  i s  not unusual to  f in d  th a t  th e  f i r s t  c l i n i c a l
signs o f th e  d isea se  are  m u ltip le  r a is e d  re d  b a c il lu s -b e a r in g  p a tch es . Trauma
n r some o th e r  cause which produces a  d e v i t i l i z a t io n  o f th e  t i s s u e s  may be th e
de term in ing  f a c to r  in  th e  appearance o f th e  c l in i c a l  le s io n .
As has been s ta t e d ,  th e  p e r ip h e ra l nerves seem t o  be th e  most
su sc e p tib le  to  th e  a t ta c k  o f th e  m ycobacterium le p ra e . I t  i s  only  when th e
b a c i l l i  have m u ltip lie d  in  la rg e  numbers th a t  th e  sk in  becomes a tta c k e d .
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LESIONS IN LEPROSY.
(a )  L esion  in  th e  N erves. The le s io n s  in  th e  nerves in  le p ro sy  c o n s is t 
o f a  p e r in e u r i t i s .  The nerve cord becomes f i r s t  th ick en ed  and sw ollen  and the  
nerve s tra n d s  a re  sep a ra ted  and embedded in  lep rous g ra n u la tio n  t i s s u e .  The 
b a c i l l i  can be e a s i ly  dem onstrated in  th e  a ffe c te d  n e rv es. The p ressu re  o f 
th e  lep rous g ra n u la tio n  t i s s u e  lead s  to  a p re ssu re -a tro p h y  of th e  nerve 
bundles; th e  f i r s t  to  be a f fe c te d  are  th e  sensory  f i b r e s .  I f  th e  d isea se  
con tinues th e  motor f ib r e s  a lso  become a f fe c te d ;  u lt im a te ly  th e  whole nerve 
i s  d estro y ed . The d e s tru c t io n  o f the  nerve i s  a gradual p ro cess , and i t  i s  
in te r e s t in g  to  note th a t  i t  i s  e p io r i t ic  s e n d b i l i ty  which i s  f i r s t  l o s t .  The 
sen sa tio n s  d isap p ear in  th e  fo llo w in g  o rd e r» - 1 . Fine tem peratu re  sense and 
sen sa tio n s  to  s l ig h t  pa in  ( p in -p r io k s ) . 2 . F ine s u p e r f ic ia l  touch sen se .
3 . Gross p a in  and tem peratu re  sense . 4 . Loss o f deep p ressu re  sen se . Jo in t 
sense i s  l o s t  v e ry  la te  in  th e  d is e a s e , i f  a t  a l l .
In  th e  e a r ly  s ta g e s , i f  the  d isea se  i s  e f f i c i e n t ly  t r e a te d ,  th e  nerve 
f ib r e s  re g e n e ra te ,  and re g e n e ra tio n  fo llow s th e  oourse th a t  has been d esc rib ed  
by Head & R ivers a f te r  s e c t io n  o f a p e r ip h e ra l nerve. I f ,  however, th e  
d isea se  i s  u n tre a te d , th e  presence of th e  le p r o t ic  g ra n u la tio n  t is s u e  lead s  
to  excessive  f ib ro u s  t i s s u e  fo rm ation , which in  th e  p rocess o f c o n tra c tio n  
com pletely  d e s tro y s  th e  n e rv e , le av in g  a  th in ,  ha rd , w h ip -lik e  cord , which on 
exam ination i s  found to  c o n s is t  la rg e ly  o f f ib ro u s  t i s s u e ,  w ith  l i t t l e  or no 
nerve t i s s u e ;  a t  t h i s  s ta t e  b a c i l l i  cannot be dem onstrated.
(b) Skin L esions. The mycobacterium le p ra e  i s  found in  th e  corium.
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The type o f le s io n  v a r ie s  w ith  th e  lay eijin  which th e  b a c i l l i  a re  s i tu a te d ;  
t h a t  i s ,  w hether th e  le s io n  i s  in  ( l )  th e  P a p i l la ry  la y e r ,  (2 ) I n to r f o l l i c u -  
l a r i l y ,  o r (3 ) S u b - f o l l ic u la r i ly .  This p a r t ly  exp la in s why th e  sk in  le s io n s  
in  lep ro sy  a re  p ro tean  in  t h e i r  m a n ife s ta tio n s .
Nodular lep ro sy  i s  seen  as th e  r e s u l t  o f a severe  lo c a l  r e - a c t io n ,  
r e s u l t in g  from b a c i l la r y  emboli being lodged in  th e  c a p i l l a r i e s  of th e  corium . 
At th i s  s tag e  th e  b a c i l l i  can fre q u e n tly  be dem onstrated in  th e  b lood-stream , 
e s p e c ia l ly  i s  t h i s  th e  case du rin g  the  p e rio d ic  f e b r i l e  bouts ( le p ra  r e a c t io n .)
(c )  L esions in  o ther o rg an s . In  Skin le p ro sy , e s p e c ia l ly  in  the nodular 
v a r ie ty ,  th e  b a c il lu s  can be dem onstrated in  th e  lymph-nodes. The lep ro u s 
g ra n u la tio n  t i s s u e  i s  found to  occupy th e  p e rip h e ry , le a v in g  th e  s in u ses  
f a i r l y  f r e e .  The commonest nodes to  be a f fe c te d  are  th e  a x i l l a r y ,  in g u in a l 
and i l i a c  g lands. The b a c i l l i  can fre q u e n tly  be dem onstrated in  th e  m esen teric  
nodes, and I  have is o la te d  them from th e  p e rib ro n c h ia l nodes.
The b a c i l l i  can be dem onstrated in  th e  l iv e r  and sp leen  in  la rg e  
numbers, but th e y  seldom give r i s e  to  a macroscopic le s io n .
In  th e  t e s t i s  th e  b a c i l l i  are found in  la rg e  numbers, the  tu b u le s  
a re  sep a ra ted  by le p ro t ic  g ra n u la tio n  t i s s u e ,  which i s  loaded w ith  b a c i l l i .  
U ltim a te ly  ex ten s iv e  f i b r o s i s  s e ts  in ,  d e s tro y in g  the  t e s t i c l e  com pletely .
T his ex p la in s  th e  s t e r i l i t y  and impotence of th e  nodular le p e r .  The b a c i l lu s
i s  very r a r e ly  found in  th e  ovary.
(d) Lesions in  the  Lung. I  have never seen  a le s io n  in  th e  lung and th e  
A u th o ritie s  a t  C ulion , as a r e s u l t  of many thousands o f a u to p s ie s , deny th e  
presence o f such le s io n s . Pour cases have re c e n tly  been re p o r te d ,(^ )  but as
R ef. 1 . M uir. "The Spread o f Leprosy Throughout th e  Body." Ind ian  Jo u rn a l
of M edical R esearch. V ol. II*  1923. p .267.
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th e se o a se sd id  no t oome to  au to p sy , i t  i s  im possib le  to  exclude le p ro t ic  
u lc e ra t io n  somewhere in  th e  r e s p i r a to r y  t r a c t . Such a le s io n  i s  common and 
would ex p la in  th e  presence of le p e r  b a c i l l i  in  th e  sputum.
(e )  R esp ira to ry  T ra c t. The Trachea i s  commonly a f fe c te d  in  advanced 
le p ro sy ; th e  lep ro u s  g ra n u la tio n  t i s s u e  u l t im a te ly  leads to  f i b r o s i s ,  and 
not in f re q u e n tly  complete o b l i t e r a t io n  of th e  lumen of th e  tra c h e a  r e s u l t s .  
L esions in  th e  mouth and nose are  extrem ely common.
( f ) Eye L es io n s . B a c i l l i  may be p re sen t in  th e  co rnea, producing a 
k e r a t i t i s  or a lo c a l is e d  nodule . In  th i s  s i tu a t io n  th ey  may spread  to  th e  
uveal t r a c t  o r any o th er p a r t  o f th e  eye. The le s io n  u lt im a te ly  lead s  to  
complete d e s tru c t io n  of th e  e y e b a ll .
(g ) C en tra l Nervous System. The b a c i l l i  have been re p o rte d  in  the  
a n te r io r  horn c e l l s  of th e  s p in a l  cord and a lso  in  th e  b ra in , but any le s io n s  
in  th e  c e n tr a l  nervous system are  p a th o lo g ic a l c u r io s i t i e s .
COURSE OF LEPROSY.
The u su a l conception  of lep ro sy  i s  th a t  th e re  a re  th re e  types -
(1 ) Nerve, (8 ) N odular, or Sk in  lep ro sy , and (3) Mixed le p ro sy . S t r i c t  
adherence to  such a c l a s s i f i c a t io n  tends tow ards erroneous id e a s , because 
th e  va rio u s  ty p es  o f lep ro sy  a re  dependent, as in  most d is e a s e s , on the  
r e s is ta n c e  o f th e  body and on th e  v iru len ce  o f th e  invading  organism . As 
th e  mycobacterium lep rae  has never been in n o o u la ted  in to  an im als, th e re  i s  
no c r i t e r io n  o f th e  v iru len ce  o f th e  organism. In  the  u n tre a te d  in d iv id u a l, 
th e  d isease  fo llo w s , in  most o a se s , a ty p ic a l  c o u rse , p a ss in g  through th e  
v a rio u s  s tag es  and slow ly proceed ing  to  i t s  f i n a l  te rm in a tio n , th a t  te rm in a tio n
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u s u a lly  being  m u tila t io n  an d  not d ea th . In  In d ia , one i s  im pressed by th e  
frequency  o f an i n i t i a l  le s io n  f i r s t  ap p earing , th e n  see in g  th e  d ise a se  pass 
th rough th e  s tag es  commonly known as nerv e , or m aou lo -anaesthetio  le p ro sy , 
s k in , o r nodular le p ro s y , f i n a l l y , i f  th e  d isease  runs i t s  complete co u rse , 
and th e  p a t ie n t  su rv iv e s , le av in g  th e  p a t ie n t  deformed and m u tila te d , w ith  
end r e s u l t s  due to  nerve d e s tru c tio n ; th i s  s tag e  being  th e  secondary nerve 
o r a n a e s th e tic  le p ro sy . The fo llo w in g  i s  a h is to ry  o f a case runn ing  such 
a co u rse .
CASE V III . A Siamese g i r l  noticesL te n  y ears  ago th a t  she had lo s t  th e  
sense o f f e e l in g  on th e  o u te r s id e  of th e  arm. Some months l a t e r  ra is e d  
re d d ish  a reas  appeared on the  back. Her d isease  now remained s ta t io n a r y  fo r  
a number o f y ea rs . At th e  end o f t h i s  period th e  p a t ie n t  had v e ry  severe  
r e a c t io n s ,  and a g e n e ra lise d  m acular e ru p tio n  appeared a l l  over her body and 
her fa ce  becanie sw ollen . This r e a c t io n  subsided on ly  t o  occur a few months 
l a t e r .  Such re a c tio n s  continued p e r io d ic a l ly  fo r  a year or two. When I  was 
in  Siam I  was asked to  see th e  p a t ie n t .  On exam ination , the  maculae were 
showing s ig n s  of r e s o lu t io n ,  but th e re  was ex ten s iv e  a n ae s th e s ia  on th e  u ln ar 
d i s t r ib u t io n  of both  hands, and th e  nerves were th ick en ed  co n sid e ra b ly . In  
a d d it io n , th e re  was commencing claw -hand. The d ise a se  appeared to  have 
passed th rough  th e  v a rio u s  s ta g e s , le a v in g  end r e s u l t s  in  the  u ln a r nerve.
While th e  above course i s  v e ry  fre q u e n tly  seen , ye t th e re  a re  many 
f a c to r s  which modify th e  course .
FACTORS INCREASING THE SEVERITY OF THE DISEASE.
1 . R ac ia l s u s c e p t ib i l i ty .  In  c o u n trie s  such as th e  P h ilip p in e  Is lan d s
TV»e doctor IQ ckaTge o f  case inac recentiy in^oT-med me
Ükab ÛA a -resutt o f  Lke. b-reatment v/hLcVi I Su^j^esbed vJKi-le Ln 
Siaco. bke disease kas almost entl-rely disappeetreoL.
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and th e  South Sea Is la n d s , where th e  d isease  has been in tro d u ced  com paratively  
r e c e n t ly ,  th e  severe  nodular form  i s  much more commonly seen  th a n  th e  h ig h ly -  
r e s i s t a n t  nerve form. In  such c o u n trie s  a h is to r y  of an i n i t i a l  le s io n  i s  not 
in fre q u e n tly  ab se n t; many cases  give a h is to r y  o f red  r a is e d  s k in  le s io n s  
appearing  as th e  f i r s t  s ign  o f th e  d ise a se ,
2, In d iv id u a l s u s c e p t ib i l i ty . The fo llo w in g  case i s  an example of th e  
d ise a se  e f f e c t in g  a seem ingly h ig h ly  su sc e p tib le  in d iv id u a l.
CASE IX. A dom iciled European was sen t up to  a h o s p i ta l  in  In d ia  fo r  
d ia g n o s is . The p a tie n t  complained of an e ru p tio n  which had been p resen t fo r  
about s ix  months; i t  had appeared g rad u a lly  and he could not s t a t e  th e  ex ac t 
d a te  of o n se t. The p a tie n t had been pursu ing  h is  o rd inary  d u t ie s .  His h e a lth  
was f a i r l y  s a t i s f a c to r y ,  excep t fo r  s l ig h t  la s s i tu d e  and a few bouts of fe v e r .  
When examined he was seen to  have numerous b lebs s c a tte re d  over th e  back and 
arms; th e  la r g e s t  were about 1-2" in  le n g th , and s i tu a te d  on th e  o u te r s id e  
o f h is  arms. These blebs were f i l l e d  w ith  a sero-sanguineous f l u i d .  In  
a d d it io n , th e re  was s l ig h t  th ic k e n in g  of th e  lo b es  of th e  e a r ,  and th e  face  
p re sen ted  a b lo tch y  appearance. The case was a t  f i r s t  though t to  be one of 
m u ltip le  sk in  sarcom ata, but th e  th ick en in g  of th e  ear lo b e s , th e  b lo tc h in e ss  
of th e  fa c e , and in d u ra tio n  of th e  eyebrows, made one suspec t lep ro sy . A 
b leb  was ru p tu re d , and th e  f l u i d  examined fo r  a c id - f a s t  organism s. Smears 
showed th e  presence of enormous numbers o f mycobacterium le p ra e . There were 
no s ig n s  of nerve-invo lvem ent, t h i s  being a pure sk in  case .
3 . The presence of a o re -d isp o s in g  d is e a s e . The im portance of
(26)
concom itant d isease  in  th e  e tio lo g y  o f lep ro sy  has been em phasised. The 
fo llo w in g  case i l l u s t r a t e d  th e  m o d if ic a tio n  of th e  course of le p ro sy  by the  
presence o f chronic m a la ria .
case X. An In d ian  male n o ticed  h is  face  become sw ollen and th ickened  
s h o r t ly  a f t e r  s e v e ra l a tta c k s  of m a la ria ; t h i s  was a sso c ia te d  w ith  jo in t  
pa ins and p e rio d ic  f e b r i l e  a t ta c k s ;  a f t e r  th e se  bouts of fe v e r nodules 
appeared . When examined, he p resen ted  th e  ty p ic a l  appearance of nodular 
le p ro s y . The rem arkable improvement which re s u l te d  when h is  ch ron ic  m alaria  
was t r e a te d  was evidence o f th e  im portance of t h i s  f a c to r  in  h is  c a se .
FACTORS DIMINISHING THE SEVERITY OF ThE DISEASE.
1. R acia l R e s is ta n c e . In  c o u n tr ie s  such as In d ia , Burma and Siam, 
where le p ro sy  has been endemic fo r  many c e n tu r ie s ,  th e  m ilder pure nerve form 
i s  f re q u e n tly  seen . This i s  presum ably due to  th e  acquirem ent o f a c e r ta in
degree of R ac ia l immunity.
CASE XI. A Siamese male 5 years p rev io u s ly  n o ticed  th a t  th e  f in g e rs  
o f h is  l e f t  hand had become numb; t h i s  was a s so c ia te d  w ith  t in g l in g  sensa­
t io n s  down th e  arm. L ater he developed a n a e s th e s ia , and as a r e s u l t  of th e  
lo s s  o f pa in -sen se  he burnt h im se lf on more th a n  one occasion . G radually th e  
m uscles o f h is  hand became weak and he no ticed  h is  f in g e rs  c o n tra c tin g . On 
exam ination he was found to  have complete l e f t —w ris t  drop a sso c ia te d  w ith  
complete a n a e s th e s ia . The u ln a r  nerve was th ic k  and cord—lik e  in  c o n s is te n c e , 
in d ic a tin g  th a t  f ib r o s i s  had se tjln . The c o n d itio n  had rem ained s ta t io n a ry  
f o r  two y e a rs . There were no o th e r s igns of th e  d ise a se .
(27)
2. In d iv id u a l R e s is ta n c e .
CASE X II. An In d ia n  male employed a t  a h i l l  Leper i n s t i t u t i o n  had a 
sm all a re a  o f dep igm entation , a sso c ia te d  w ith  a n a e s th e s ia  to  s u p e r f ic ia l  to u ch , 
on th e  back o f th e  r ig h t  hand. This le s io n  had p e r s is te d  unchanged, as f a r  as 
th e  p a t ie n t  knew, fo r  40 y e a rs . There were no o th e r s ig n s  o f th e  d is e a s e .
The case seemed to  be one of spontaneous a r r e s t  of le p ro sy .
3 . D ecrease of s e v e r i ty  of d isea se  on in c rease  of b o d ily  r e s is ta n c e .
OASE X I I I . An In d ia n  woman n o ticed  th a t  her face  and ea rs  became 
th ickened  a f t e r  a  pregnancy. The d o c to r diagnosed th e  case as le p ro sy . This 
was su b seq u en tly  confirm ed b a c te r io lo g ic a l ly .  Six months l a t e r  th e  le s io n s
had d isap p eared  com pletely . Three years l a t e r  I  v i s i t e d  th e  d i s t r i c t  and was
shown th e  ca se . The p a t ie n t  had th e  appearance of having had the  d is e a s e ;  
th e  w rink led  face  and scan ty  eyebrows were an in d ic a t io n  of previous le s io n s .
I  could f in d  no ac tiv e  s ig n s  o f lep ro sy . This e v id e n tly  was a case of 
spontaneous a r r e s t  s e t t in g  in ,  a f te r  reco v ery  from a d e b i l i t a t in g  pregnancy.
SIGNS AND SYMPTOMS.
* * * * * * * * * * * * * * * * * * *
The s ig n s  and symptoms of lep ro sy  w i l l  be d e a lt  w ith  b r ie f ly ,  but 
t h i s  s e c tio n  i s  included  in  th e  T hesis because, as w il l  be po in ted  out l a t e r ,  
i t  i s  o f th e  utmost im portance in  any scheme fo r  th e  p rev en tio n  of le p ro sy  to
be able to  diagnose th e  e a r ly  case .
Leprosy in  most cases i s  reco g n isab le  long  before th e  c la s s ic a l  s ig n s  
o f the  d ise a se  appear, and f re q u e n tly , i f  th e  advent o f th e se  signs i s  aw aited .
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th e  o p p o rtu n ity  fo r  e f fe c t iv e  trea tm en t has been lo s t .  I t  has a lread y  been 
s ta te d  in  t h i s  T hesis th a t  in  In d ia  th e  e a r l i e s t  s igns of th e  d isea se  a re  most 
o f te n  s igns o f nerve involvem ent; th ese  show them selves in  th re e  ways, v i z : —
A. D epigm entation.
B. A naesthesia .
C. Nerve enlargem ent.
L a te r ,  m uscular p a ra ly s is  g e n e ra lly  s e ts  in .
A. Depigmented p a tc h e s . The commonest s i tu a t io n s  a re  th e  cheeks, o u te r 
a sp ec ts  o f th e  lim b s, and th e  b u tto ck s . The patches are  l i ^ t  in  co lou r but 
in  a very  dark  s k in  may have a coppery appearance. The depigm entation  i s  never 
a b so lu te , as in  v i t i l i g o .  In  a d d itio n , th e  patches a re  smooth and not r a i s e d ,  
th e y  may or may not be a n a e s th e t ic .  Areas o f depigm entation  are  one o f th e  
most c o n stan t s ig n s  of e a r ly  lep ro sy ; i t  i s  th e re fo re  im portan t to  d iscu ss  
th e  co n d itio n s  which may be confused w ith  them. The fo llo w in g  co n d itio n s  
must be d is tin g u ish e d  from th e  e a r ly  le s io n s  in  le p ro s y :-
1 . Leucoderma. In  th e  East th i s  c o n d itio n  i s  c a l le d  w hite  le p ro sy  , 
and not in fre q u e n tly  s u f fe re r s  from t h i s  com plaint are  considered  to  be le p e r s ;  
but th e  d i s t in c t io n  i s  sim ple. The le s io n s  of leucoderma d i f f e r  from th e  
e a r ly  lep ro u s le s io n s  in  being a b so lu te ly  w hite . In  a d d itio n , leucoderma 
does no t p ick  out th e  a reas  commonly s e le c te d  by le p ro sy . The commonest 
s i tu a t io n s  are th e  tu ^ s  o f f in g e r s ,  to e s  and c ircu m -o ra l re g io n s . The a rea  
o f involvem ent v a r ie s  from is o la te d  patches to  th e ,  s o -c a lle d , p ie -b a ld  
person or to  complete lo s s  of dermal pigment. Leucoderma may be a sso c ia te d  
w ith  le p ro sy  but o th e r  s ig p s  of th e  d isea se  a re  in v a r ia b ly  p re se n t.
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2. P i t r y ia e i s  V e rs ic o lo r» This i s  a  common fungoid  a f fe c t io n  in  th e  
E ast and to  th e  u n in i t ia te d  th e  le s io n s  can be r e a d i ly  m istaken fo r  th e  dep ig ­
m entation  of e a r ly  le p ro sy  and v ice  v e rs a . The d i s t in c t io n  i s  easy when once 
reco g n ised . The le s io n s  o f p i t r y ia s i s  a re  w idespread over th e  body and dbf^ftot 
so c h a r a c te r i s t i c a l ly  p ick  out the  ex ten so r s u rfa c e s . In  c o n tr a d is t in c t io n  to  
le p ro sy , th e  le s io n s  o f p i t r y i a s i s  a re  common on th e  abdomen. In  a d d it io n , 
th e  le s io n s  of p i t r y ia s i s  have th e  appearance of yellow ish-brow n, s l i g h t l y  
s c a lin g  macules which f r e q u e n tly  i tc h .  The co lour of th e  le s io n  has been a p tly  
compared to  c a fe L a u - la it .  In  cases of doub t, scrap ings t r e a te d  w ith  L iquor 
P o tassae (B .P .) w il l  dem onstrate  the  fungus -  m icrosporon fu r fu r  -  and p lace  
th e  d ia g n o sis  beyond question*  I t  must be borne in  mind th a t  th i s  d ise a se  
may occur in  th e  le p e r ,  but when i t  d o es, th e  c o n tra c t between th e  de pigmented 
patches o f le p ro sy  and th e  le s io n s  o f p i t r y i a s i s  i s  so s t r ik in g  th a t  th e  
d i a ^ o s i s  p re sen ts  no d i f f i c u l t y .
3 , C ongen ita l dep im e n ta t io n . O ccasio n a lly  l ig h t-c o lo u re d  patches in
c h ild re n , e s p e c ia l ly  on th e  cheeks, give r i s e  to  fe a r s  w ith  regard  to  leprosy» 
and p a re n ts  may b ring  t h e i r  c h ild re n  to  a  p h y sic ian  because th ey  are  a f r a id  
such pa tches may be in d ic a tio n s  of th e  d is e a s e . High c a s te  Ind ian  c h ild re n  
not in f re q u e n tly  p re sen t such l i g h t —coloured  patches ; th ey  are g e n e ra lly  
Small in  s iz e  and most n o tic e ab le  on th e  cheeks. As a ru le  they  a re  not 
d i f f i c u l t  to  d i f f e r e n t i a t e ,  but when i t  doubt th ey  should  be kept under 
o b se rv a tio n .
B. A n a esth e s ia . This i s  th e  commonest, and one o f th e  most c e r ta in  
s ig n s  of nerve involvement in  lep ro sy . At f i r s t ,  th e  a n a e s th e s ia  i s  v e ry
(30)
s u p e r f ic ia l ,  and th e re fo re  any method which t e s t s  p re ssu re  and not t a c t i l e  
s e n sa tio n  w i l l  f a i l  to  d e te c t  the  d is e a s e . The b e st method i s  th a t  adopted 
by th e  School of T ro p ica l Medicine a t  C a lc u tta . A p iece  of paper i s  fo lded
and th e  a n e s th e tic  a re as  a re  te s te d  by l i g h t l y  s tro k in g  th e  sk in , w hile  th e  
p a t ie n t  w ith  h is  eyes shu t in d ic a te s  th e  a re a  touched w ith  h is  index f in g e r .
As p re v io u s ly  s ta te d ,  a p p re c ia tio n  o f p a in fu l s tim u li  ( p in - j r ic k s )  and of 
s l ig h t  v a r ia tio n s jin  tem peratu re  are  a f fe c te d  f i r s t ,  but th e se  can on ly  be 
te s te d  out in  i n t e l l ig e n t  p a t ie n ts .  The a reas  of sk in  f i r s t  a f fe c te d  a re  
found most f re q u e n tly  in  th e  cutaneous d i s t r ib u t io n  of th e  u ln ar and peroneal 
ne rv es. The f a c ia l  and g rea t a u r ic u la r  nerves a re  o f te n  a ffe c te d  e a r ly ,  but 
in  th e  form er p a ra ly s is  i s  seen , and not a n a e s th e s ia , and in  th e  l a t t e r ,  nerve 
enlargem ent tak es  p lace  e a r ly .  The depigmented patches a re  fre q u e n tly  
a n a e s th e tic .  Commonly h y p e ra e s th e s ia , p a ra e s th e s ia , and su b jec tiv e  sen sa tio n s  
precede d e f in i te  a n a e s th e s ia .
The commonest cause in  the  E ast of th e  s ig n s  d esc rib ed  i s  le p ro sy , 
but o th e r  p o ss ib le  causes must be e lim in a te d :-
1 . P e rip h e ra l N e u ritis  of o th e r o r ig in s ,  e .g .  B eri B e r i, a lc o h o l,
a r s e n ic .
2 . Syringom yelia.
1 , P e r ip h e ra l N e u r i t i s . The most im portant p o in t in  th e  d i f f e r e n t i a l
d iag n o sis  o f lep ro sy  from p e rip h e ra l n e u r i t i s  i s  t h a t  in  lep ro sy  th e  knee- 
je rk s  a re  in v a r ia b ly  p re sen t in  th e  e a r ly  s ta g e , and even in  th e  l a t e  s tag es  
w ith advanced m u tila tio n s  th e y  are  f re q u e n tly  o b ta in a b le . In  p e r ip h e ra l 
n e u r i t i s  th e re  i s  e a r ly  lo s s  of tendon r e f le x e s ,  e a r ly  w asting  and m uscular
(31)
te n d e rn e s s . In  th e  E ast B eri B eri i s  a freq u en t cause o f p e r ip h e ra l n e u r i t i s ,  
bu t o th e r s ig n s  of th i s  d ise a se  w il l  be p re s e n t, e .g . ,  tio -tac^ rly thm , oedema, e tc
2 . Syringom yelia. S u p e rf ic ia l  t a c t i l e  sense i s  r a r e ly  lo s t  in  t h i s  j 
d ise a se ; in  a d d itio n , m uscular w asting , th e  s ig n s  of segm ental involvem ent 
more e s p e c ia l ly  o f th e  c e r v ic a l  re g io n , perhaps s igns o f sym pathetic nerve 
Involvem ent, ten d  to  make th e  d iag n o sis  e v id e n t.
C e rv ica l r i b  and th e  muscular dystrophes should p resen t no d i f f i c u l t y  
in  d ia g n o s is .
0 , Enlargement o f N erves. A ssoc ia ted  w ith  a n a e s th e s ia  th e re  i s  
f re q u e n tly  seen  enlargem ent of th e  s u p e r f ic ia l  nerves. The commonest nerves 
to  become en larged  are th e  u ln a r  a t th e  elbow, th e  peroneal as i t  winds round 
th e  f ib u l a ,  and the  g rea t a u r ic u la r .  The fo llo w in g  two cases i l l u s t r a t e  th e  
im portance o f such enlargem ent : -
CASE XIV. An In d ian  male complained o f a  sw e llin g  on the  in s id e  of 
th e  arm. The sw ellin g  was found to  be a sso c ia te d  w ith  th e  u ln a r n e rv e , was 
extrem ely th ic k ,  and had th e  appearance o f a  neuro-fib rom a. I t  was about an 
inch in  d iam eter and f lu c tu a t io n  could be e l i c i t e d .  The h is to ry  given was 
th a t  a depigmented a n a e s th e tic  patch appeared on th e  o u te r p a r t of th e  dorsum 
of th e  hand; t h i s  was fo llow ed  about th re e  months l a t e r  by th e  appearance 
of the  sw e llin g  desc rib ed  above. On th e  d iag n o sis  of le p ro sy  being made, th e  
p a tie n t was f r i ^ t e n e d  and went to  ano ther d o c to r, who, being  d o u b tfu l o f 
th e  d ia g n o s is , opera ted . On opening th e  supposed neu ro -fib rom a, a sem i- 
n ec ro tic  mass was found in  connection w ith  th e  u ln a r n e rv e , such as i s  
ty p ic a l  o f a  nerve abscess in  lep ro sy . There were no o th e r signs of th e  
d isease ; u n fo r tu n a te ly  th e  p a tie n t d isap p eared , and h is  subseqw nt h is to r y
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was not a sc e r ta in e d .
OASE XV. A Burmese had lep ro sy  f o r  th re e  months as f a r  as he knew.
He com plained of a  sw e llin g  in  the  neck which was found to  be an enormously 
en larg ed  g rea t a u r ic u la r  nerve; i t  was as th ic k  as a l i t t l e  f in g e r ;  th e  
sw e llin g  was uniform  down to  th e  p o in t where i t  d isappeared  behind th e  
s te rn o m asto id  m uscle, i t  was hard and te n d e r  to  p re ssu re  but th e re  was no 
f lu c tu a t io n .  In  a d d it io n  th e re  was a ra is e d  erythem atous patch  over the  
r ig h t  eyebrow and ano ther s im ila r  le s io n  a t  th e  angle o f th e  noee. On 
exam ination  of th e se  a reas  fo r  mycobacterium le p ra e  a few were found.
These two cases i l l u s t r a t e  th e  im portance of nerve enlargem ent in  
le p ro sy  and th e  p o ss ib le  d i f f i c u l t i e s  in  d ia g n o s is .
D. M uscular P a ra ly s is . This i s  u su a lly  seen  la te  in  le p ro sy  and 
by th e  tim e t h i s  s e ts  in  the  d iag n o sis  i s  p laced  beyond doubt. An excep tion  
to  t h i s  i s  when th e  f a c i a l  nerve i s  gLffected. T his nerve i s  commonly th e  
s i t e  o f le p ro t ic  i n f i l t r a t i o n ,  and when enlairged as i t  passes out o f th e  
s ty lo m asto id  foramen becomes e a s i ly  damaged as a r e s u l t  of th e  inflam m atory 
exudate in  th e  sh ea th . As th e  f a c i a l  nerve i s  alm ost com pletely  a motor 
nerv e , damage to  i t  i s  m anifested  by p a ra ly s is .  I t  i s  unuaual fo r  th e  
f a c i a l  nerve to  be th e  only nerve involved . The le s io n  i s  o f a lower 
motor neuron ty p e .
SKIN LEPROSY.
I f  the  e a r ly  nerve le p e r rem ains u n tre a te d , he sooner or l a t e r  begins 
to  show sk in  m a n ife s ta tio n s , u n less  h is  re s is ta n c e  to  th e  d isea se  i s  h igh , 
th e n  i t  may become spontaneously  a r r e s te d ,  or become lo c a lis e d  in  one nerve
(33)
o r a  group of nerves and never become g e n e ra lise d .
When th e  d isea se  has reached  th e  s tag e  of sk in  m a n ife s ta tio n s , th e  
m ycobacteria le p ra e  have been d is t r ib u te d  th roughout the  body, and th e  d isea se  
has become d issem in a ted . T herefo re  i t  i s  a t  t h i s  s tag e  th a t  th e  le p e r  most 
f r e q u e n tly  com plains o f symptoms, which mainly show themselves)in vague 
rheum atic  p a in s , general m alaise  and p erio d ic  f e b r i l e  a t ta c k s ,  which may 
l a s t  a few days to  many weeks, and i f  sev e re , reduce th e  p a t i e n t ’s v i t a l i t y  
to  such a low ebb th a t  he r e a d i ly  f a l l s  a prey  to  some in te rm it te n t  d ise a se ; 
o r he may d ie  as a r e s u l t  o f th e  cachex ia , caused by th e  rep ea ted  re a c t io n s , 
th e  s o -c a lle d  " le p ra  cachexia" of th e  P h ilip p in e  w r i te r s .  In  between the  
f e b r i l e  periods th e  p a t ie n t  may say  he f e e ls  w e ll and may be ab le  to  c a rry  
on a t  h is  work. I  have n o ticed  th a t  i f  fo u r-h o u rly  tem perature c h a r ts  are 
kep t th e re  i s  a re g u la r  v a r ia t io n  of tem perature  below th e  normal l in e  
between th e  f e b r i l e  p e rio d s , and I  have sometimes re fe r re d  to  t h i s  as 
"p y rex ia  below th e  normal l in e ."  I  have nowhere seen  th i s  d e sc rib e d , but 
i t  seems to  me to  in d ic a te  continued  a c t iv i ty  o f th e  d ise a se . These sub-norm al 
tem pera tu res so freq u e n t in  t h i s  s tag e  of le p ro sy  need fu r th e r  in v e s t ig a t io n . 
Such symptoms as desc rib ed  eure in d ic a tio n s  th a t  th e  d isease  has passed th e  
s tag e  o f a lo c a l  one and has become g en e ra lised . The c h ie f  s ig n s  by which 
th e  d iag n o sis  of sk in  lep ro sy  i s  made are  shown in  th e  a c tu a l cutaneous 
le s io n s  which m an ifest them selves in  two ways, v i z ; -
A. Appearance of ra sh e s .
B. Appearance of nodules.
(34)
A. Skin  Rashes. These f re q u e n tly  are  seen a t  th e  p eriphery  of th e  depig­
mented p a tch es . As a r e s u l t  of a r e a c t io n ,  perhaps du rin g  trea tm en t or because 
of th e  presence of some fa c to r  which low ers th e  v i t a l i t y  of th e  p a t ie n t ,  e .g . 
an a t ta c k  o f m alaria  -  th e  depigmented patches become re d ,  ra is e d  and angry 
lo o k in g , and p rev io u sly  where no b a c i l l i  were found th e y  now can be dem onstrated 
in  th e  serum exudate, a f t e r  making an in c is io n  in to  th e  p e rip h e ra l p a r t  of the  
le s io n . I t  i s  w ell to  remember th a t  sk in  lep ro sy  i s  p ro tean  in  i t s  m an ifesta ­
t io n s ,  and th e  fo llo w in g  co n d itio n s  have to  be d is tin g u ish e d  from th e  e a r ly  
sk in  le s io n s  of le p ro sy .
1 . Ringworm, In  th e  E ast fungoid  in fe c t io n s  a re  extrem ely common 
and v a r ie d ,  and th e  c i r c in a te  le s io n s  o f sk in  le p ro sy , w ith  th e  c e n t r a l  depig­
mented €U*eas, are not u n lik e  th e  le s io n s  of ringworm. The d iag n o sis  r e s t s  on 
th e  f in d in g  of th e  b a c i l l i  in  th e  sk in . In  th i s  connection  i t  i s  w e ll to  
remember th a t  le p ro sy  i s  not an i r r i t a t i n g  d is e a se .
CASE XVI. An In d ian  male was re fe r re d  to  a M ission h o s p ita l  on account 
of a c i r c in a te  sk in  le s io n  on th e  o u ts id e  of th e  th ig h ,  which had been diagnosed 
as ringworm. On exam ination  th e re  was an a rea  o f erythema on th e  o u ts id e  
of th e  r ig h t  th ig h . The c e n tra l  p a r t  was depigm ented, th e  pe rip h ery  was red  
but not r a is e d .  No b a c i l l i  and no a n ae s th e s ia  was dem onstrated . As th e  
le s io n  was h ig h ly  su sp ic io u s  a c a re fu l  exam ination was made. No b a c i l l i  were 
dem onstrated in  sc rap in g s  from th e  n a sa l mucosa, but as th e  p a t ie n t ’s e a r 
lobes were red  and th ic k e n ed , a  c l ip  o f sk in  was excised  and examined fo r  
myoobacterium le p ra e , which were found in  p ro fu sio n . This case i l l u s t r a t e d  
the  care  th a t  i s  n ecessa ry  i f  one i s  t o  diagnose e a r ly  cases  o f le p ro sy .
5 Kin rasVi in Leprosy.
N ote ra ised  in filtra ted  
plaques.
(35)
2. S y p h ll i id e s . When th e  le s io n s  o f le p ro sy  m anifest them selves asLarge 
in d u ra ted  p laq u es , the d ise a se  i s  not in f re q u e n tly  diagnosed as s y p h i l i s .  The 
f in d in g  o f the  b a c i l l i  in  th e  le s io n s  or in  th e  nose, and th e  presence of o th e r 
s igns o f le p ro s y , e .g . ,  s ig n s  o f a n a e s th e s ia , or th ic k e n in g  o f s u p e r f ic ia l  
n e rv es, a re  th e  c h ie f  p o in ts  in  th e  d i f f e r e n t i a l  d ia g n o s is . I t  should be 
remembered th a t  sy p h ilis  i s  a  common accompaniment of le p ro sy  and th e r e f o r e ,  
w hile a p o s i t iv e  Wassermann does not exclude le p ro sy , a n eg ative  one does 
exclude s y p h i l i s .
CASE XVII. While in  B r i t i s h  North Borneo, I  was asked to  examine a 
Chinese woman, who had, as I  was to ld ,  a s y p h i l i t i c  r a s h . On see ing  th e  
p a tie n t i t  was evident th a t  h e r case was one of le p ro sy . In  a d d itio n , she 
had ex ten s iv e  in d u ra ted  p laques over her back and arm, and a lso  th ick en ed  
ear lobes and eye-brows. On m icroscop ica l exam ination, mycobacterium le p ra e  
were found in  la rg e  numbers.
2 . P s o r ia s i s .  When th e  le s io n s  show th e  c ir c in a te  patches w ith r e d ,  sc a ly  
edges, th e y  may be diagnosed as p s o r ia s is .  F inding  th e  b a c i l l i  in  th e  
pe rip h ery  o f th e  le s io n s , and th e  absence of le s io n s  on th e  head, and th e  
presence o f a n a e s th e s ia , a l l  ten d  to  make th e  d iagnosis  e v id en t.
4. L ichen P lan u s . The f la t- to p p e d  plaques of lic h e n  planus are sometimes 
sim ulated  by le p ro sy , but th e  absence of i r r i t a t i o n ,  and th e  absence o f th e  
ty p ic a l le s io n s  on th e  mucous membranes o f th e  mouth and tongue and th e  
ty p ic a l  d is t r ib u t io n ,  a re  th e  c h ie f p o in ts  o f d i f f e r e n t ia t io n .
5 . S eb o rro h æ a . In  i t s  m u ltifa r io u s  form s, Sel^borrohaea i s  o c ca s io n a lly
(36)
m istaken  fo r  le p ro sy . The in v a r ia b le  presence o f le s io n s  on th e  s c a lp , and 
th e  in te n s e  i r r i t a t i o n ,  d is t in g u is h  i t  from le p ro sy ,
OASE XVIII. An In d ian  male was sen t to  a H i l l  le p e r  i n s t i t u t i o n  as 
s u f fe r in g  from le p ro sy . On exam ination one found th a t  th e  case was one of 
e x ten s iv e  seborrohaeic  d e rm a ti t is .  There were no le s io n s  resem bling  lep ro sy  
n e i th e r  was th e re  a n a e s th e s ia  nor were b a c i l l i  found. The a f f e c t io n  was 
most marked on th e  head, but i t  was a lso  ex ten siv e  a l l  over th e  body, g iv ing  
r i s e  to  a most in te n se  i r r i t a t i o n .
6 . Lupus E ry them atosis resem bles le p ro sy  in  th e  s e le c t io n  of th e  f a c e ,  ears  
and hands, and in  i t s  c i r c in a te  sp read in g  c h a ra c te r , w ith  i t s  l ig h t-c o lo u re d  
c e n tr a l  s c a r .
OASE XIX. An In d ian  female was sen t to  a le p ro sy  h o s p ita l  fo r  d iag n o sis .
She was found to  have an ex ten siv e  le s io n  of th e  nose and e a r s .  The le s io n s
on th e  nose were su g g es tiv e  of th e  b u tte rf ly -w in g  d is t r ib u t io n  of Lupus 
Erythem atosus. S crapings from th e  nose and c l ip s  from th e  p e rip h e ry  o f the 
le s io n s ,  and the  e a r - lo b e s , f a i l e d  to  show the  presence of th e  mycobacterium 
le p ra e . There were no o th e r s igns o f lep ro sy  and a d iagnosis  of lupus 
erythem atosj.s was made. U nfortunate ly  th e  p a tie n t d isappeared  and d id  not 
p re sen t h e r s e l f  fo r  re -exam ination .
7. Skin  Sarcomata. In  c e r ta in  acu te  s ta g e s , when th e  le s io n s  o f lep ro sy  
appear as la rg e  v e s ic le s  which may become f i l l e d  w ith  blood, th e  d isea se  
may be diagnosed as Skin Sarcoma. This happened in  Oase XI of t h i s  paper.
This i s  a ra re  m a n ife s t i ta t io n  o f le p ro sy  euid th e  acu teness of th e  le s io n s  ♦
make th e  f in d in g  of th e  mycobacterium lep rae  an easy  m atte r.
Nodular Leper.
Note enormously tlilcKened ears.
(37)
Enough has been s a id  to  emphasise th e  d i f f i c u l t y  in  coining to  a d iag n o sis  
of sk in  le p ro sy , and. th e re fo re  any case  in  a coun try  where le p ro sy  i s  endemic 
which shows ra is e d  erythem atous le s io n s ,  should be looked upon w ith  su sp ic io n  
and c a r e fu l ly  examined to  exclude th e  p o s s ib i l i ty  of th e  case being  one of 
le p ro sy .
B. Nodular L eprosy. L i t t l e  need be s a id  w ith  regard  to  nodu lar 
le p ro sy , as th e  d iag n o sis  seldome p re sen ts  any d i f f i c u l t y .  The c h a r a c te r i s t ic  
d i s t r ib u t io n ,  th e  leo n in e  f a c ie s ,  and in  a d d itio n , th e  s ig n s  o f nerve invo lve­
ment, a l l  ten d  to  make th e  re c o g n itio n  of th i s  s ta g e  of lep ro sy  s tra ig h tfo rw a rd ,
SECONDARY ANAESTHETIC LEPROSY. In  a  th e s is  of t h i s  ty p e , l i t t l e  need be s a id  
of th e  l a t e  nerve m an ife s ta tio n s  o f lep ro sy . This s tag e  has been f re q u e n tly  
and adequately  d esc rib ed  by many w r i te r s .  The c h a r a c te r i s t ic  m u tila tio n s , 
which have earned fo r  th i s  s tag e  of the  d isea se  th e  term  " le p ra  m utilans" 
a re  obvious, and in  a d d itio n  th e  almost complete lo s s  o f s e n s a tio n s , both 
s u p e r f ic ia l  and deep, make th e  d isea se  such th a t  one can h a rd ly  f a i l  to  
recogn ise  i t .
DIAGNOSIS.
* * * * * * * * *
In  th e  l a s t  s tag e s  o f the d isea se  th e re  i s  no d i f f i c u l ty  in  
d iagnosing  le p ro sy , but by th e  tim e t h i s  s tag e  i s  reached  th e  b e st chances 
of a com plete cure have been lo s t .
In  th e  s e c tio n  on th e  signs and symptoms o f th e  d isease  th e  q u e s tio n  
of d i f f e r e n t i a l  d iag n o sis  was d iso u ssed , th e re fo re  f o r  th e  sake o f conciseness
(38)
on ly  a b r ie f  resume^of the  c h ie f  c l in ic a l  p o in ts  which a id  in  th e  d iagnosi 
o f e a r ly  le p ro sy  w i l l  now be given,
1* D ep ignen ta tion . The patches of depigm entation , or more c o r r e c t ly ,  
hypo-p igm entation , occur on th e  o u te r s id es  of th e  lim bs, th e  fa c e , b u ttocks 
and th e  back. They appear a t  th o se  p laces which are su b je c t to  co n tac t w ith  
c lo th in g , e t c . ;  th e y  o fte n  have a c h a r a c te r i s t ic  coppery co lour and a smooth 
su rfa c e ; a t  f i r s t  th ey  ere  not a n a e s th e tic  to  s u p e r f ic ia l  to u ch , but l a t e r  
g e n e ra lly  become so .
2. A n aesth esia . This may be a sso c ia te d  w ith  th e  depigmented patches 
but a lso  occurs a p a r t from them. The nerves most commonly a ffe c te d  a re  th e  
u ln a r  and p e ro n e a l, and i t  i s  th e  a rea  of t h e i r  cutaneous d i s t r ib u t io n  which 
should be sy s te m a tic a lly  te s t e d  fo r  lo ss  of s e n sa tio n . I t  must be borne in  
mind th a t  th e  mycobacterium le p ra e  cannot be found in  th e  cutaneous le s io n s  
of nerve le p e r s ,
3. P resence of Mycobacterium L eprae. As has been s ta t e d ,  th e  m a jo rity  
of le p e rs  in  In d ia  pass th rough  th e  e a r ly  nerve s tag es  before  sk in  symptoms 
m an ifest them selves. A few h ig h ly  su sc e p tib le  in d iv id u a ls  show sk in  m anifes­
ta t io n s  w ithou t pass in g  th rough  th e  e a r l i e r  nerve s ta g e s , and in  co u n trie s  
where the  community has not acq u ired  a high degree of immunity th e  d isease  
develops* so ra p id ly  th a t  th e  nodular cases a re  predom inant. I  have seen a l l  
c l i n i c a l  s ig n s  of nerve m a n ife s ta tio n s  in  th e  form of hypo-p ignen ta tion  and 
an ae s th e s ia  disapp>ear a f te r  th e  p a tie n t has had sharp  re a c tio n s  as a r e s u l t
of successive  e ru p tio n s  of ra sh es  and nodules. From th i s  one can re a d i ly  
understand why th e  connection  between nerve and sk in  lep ro sy  has so o fte n  
been ignored by w r i te r s .
(39)
In  a l l  cases o f sk in  lep ro sy  th e  mycobacteriuni lep rae  can be recovered 
from e i th e r  th e  n a sa l mucosa or from th e  cutaneous le s io n s . I  have never been 
ab le  to  dem onstrate th e  presence of th e  b a c il lu s  in  th e  n asa l mucosa o f pure 
nerve c a se s , nor have I  ever found the  b a c il lu s  in  the  n a sa l mucosa in  th e  
absence o f a  d e f in i te ^ le s io n .  This f a c t  i s  one o f th e  s tro n g e s t arguments to  
my mind a g a in s t  th e  nose being  th e  prim ary source of in f e c t io n .
Leper b a c i l l i  are  id e n t i f ie d  by being arranged in  c h a r a c te r i s t ic  c ig a r ­
shaped b und les, by being a c id - f a s t ,  and by th e  presence in  th e  film  o f numerous 
re d  granules th e  exact s ig n if ic a n c e  of th e se  i s  d isp u ted .
Smegma b a c i l l i  are  s h o r te r  and th ic k e r  and th e re  a re  no g ran u les.
T ubercle  b a c i l l i  are lo n g e r , more s le n d e r  and always scan ty .
Up to  th e  p resen t th e se  c l in ic a l  s ig n s  a re  the  only  r e l ia b le  methods 
by which an e a r ly  d iag n o sis  of lep rosy  can be made. A ttem pts have been made 
to  d iscover a s p e c if ic  s e ro lo g ic a l  t e s t  which could compare in  r e l i a b i l i t y  w ith  
o th er t e s t s  now in  u se , but th e  r e s u l t s  so f a r  have not been encouraging , and 
they  are  p o s i t iv e  only when th e  d isease  i s  m oderately advanced, and when i t  
can be r e a d i ly  diagnosed by c l i n i c a l  methods. A b r ie f  review  of th e  v a rio u s  
se ro lo g ic a l  t e s t s  w il l  now be given.
1 . Compliment F ix a tio n .
R ecen tly  Taylor I; M alone(^) have been employing a compliment f ix a t io n
t e s t  u s in g  as an an tig en  a s a l in e  suspension  of tu b e rc le  b a c i l l i  (d e fa t te d  in
accordance w ith  D reyer’s p rocedu re). T a y lo r’s r e s u l t s  were as fo llo w s : -
Nodular le p ro sy  100^
A naesthetic  le p ro sy  92^
Mixed le p ro sy  96^
In  a d d itio n  th e  w r ite rs  used two c o n tro l groups.
Ref. 1. Major J . Taylor & C apt. R* Malone. "Compliment f ix a t io n  in  le p ro sy " .
In d ian  Jo u rn a l of Medical R esearce. V ol. X II, 1924-6. p p .136.
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(1 ) They te s t e d  14 n o n -lep e r, n o n -tu b e rcu la r and Wassermann negative  
c a se s , and 23 non -leper Wassermann p o s it iv e  s e r a ,  a l l  o f which gave 
negative  r e s u l t s .
(2 ) They a lso  te s t e d  se ra  of 30 cases o f tu b e rc u lo s is  btat ob ta ined  
p o s i t iv e  re a c t io n  in  20ÿ only .
However, t h i s  may not exclude th e  p o s s ib i l i ty  of th e  r e a c t io n  being due to  
m an ife st or l a t e n t  tu b e rc le ,  f o r  tu b e rc u lo s is  in  th e  presence of lep ro sy  might 
conceivab ly  in te n s i f y  th e  r e a c t i o n . ‘ I t  i s  a w e ll known f a c t  th a t  in  le p ro sy  the  
in c id en ce  of tu b e rc u lo s is  i s  h ig h , e sp e c ia lly  in  nodular le p ro sy .
T aylor and Malone claim  th a t  t h e i r  t e s t ,  in  co n ju n c tio n  w ith  th e  Wassermann 
w i l l  d i f f e r e n t ia te  between s y p h i l is  and le p ro sy , except when th e  two t e s t s  a re  
p o s i t iv e .  However, as th i s  t e s t  was c a r r ie d  out in  cases o f th re e  or more 
years s tan d in g , i t s  value in  th e  e a r ly  d iag n o sis  of lep ro sy  has not been 
a sc e r ta in e d . Dr. Taylor p e rso n a lly  informed th e  w r ite r  th a t  in  h is  opin ion  
t h i s  t e s t  would not a id  in  e a r ly  d iag n o sis .
Wassermann R eac tion .
L loyd, M itra  and Muir give th e  fo llow ing  f ig u re s ^ ^ ^ ;-  
Wassermann p o s itiv e  in  31 .2^ o f a l l  o ases .
do. do. 15.8^ of e a r ly  nerve oases,
do. do. 14. i» o f e a r ly  sk in  cases,
do. do. 38. ^ of severe  sk in  oases,
do. do. 67.5^ o f advanced sk in  cases,
do. do. 15. o f l a t e  nerve c a se s .
From th e se  r e s u l t s  i t  i s  seen  th a t  in  e a r ly  cases th e  Wassermann r a te
Ref. 1. Lloyd, M itra  & Muir. "In fluence  o f S y p h ilis  on Leprosy as in d ic a te d  
by th e  Wassermann R eac tio n ."  In d ia n  Jo u rn a l o f M edical R esearch, 
Vol. XIV. No. 3. Jan . 1927. pp. 668 k 670.
/
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i s  no h igher th an  in  the  o rd in a ry  community in  In d ia  ( i . e .  about 16^) and t h i s  
a p p lie s  e q u a lly  to  th e  advanced nerve case where the  d isea se  has undergone 
a r r e s t  th rough  n a tu ra l  p ro c e sse s . But in  sk in  lep ro sy  th e  Wassermann re a c t io n  
shows a g re a te r  percentage of p o s itiv e s  in  p ro p o rtio n  to  th e  s e v e r i ty  of the  
symptoms. I t  i s  w ell known th a t  lep ro sy  com plicated by s y p h i l is  runs a more 
severe  course and th e re fo re  i t  would be expected th a t  th e  r e s u l t s  of th e  
Wassermann re a c t io n  would show a h i ^ e r  percen tage  of p o s it iv e s  in  th e  more 
severe  forms of th e  d isease  and t h i s  i s  so . L loyd, M itra  & Muir show th a t  in  
100/( o f e a r ly  cases the  Wassermann re a c tio n  became negative  as a  r e s u l t  o f 
a n t i - s y p h i l i t i c  trea tm en t and 73.7^ of advanced oases became negative a f t e r  
s im ila r  c o u rses . From an exam ination of th e se  r e s u l t s  i t  may be s a fe ly  s ta te d  
t h a t  in  e a r ly  cases of le p ro sy  a l l  p o s it iv e  Wassermann re a c t io n s ,  e s p e c ia l ly  
when te s te d  by th e  improved technique o f Kahn & Kolmer, a re  due to  a com pli­
c a tin g  s y p h i l i t i c  f a c to r .  I t  can be concluded th a t  a p o s it iv e  Wassermann 
in  sk in  le p ro sy  i s  due to  s y p h i l i s  in  a g rea t m a jo rity  o f c a se s , and P in e d a ( l)  
has shown th a t  th e  Wassermann re a c tio n  i s  neg a tiv e  in  uncom plicated cases  of 
lep ro sy  in  i t s  o rd inary  phase, but in  a c e r ta in  p ro p o rtio n  o f cases o f " le p ra -  
reao tio n "  w ithou t evidence o f s y p h il is  or yaws, weakly p o s i t iv e  r e s u l t s  a re  
ob ta ined . Muir concludes th a t  a n ti- le p ro s y  trea tm en t has no e f fe c t  on a 
p o s itiv e  Wassermann re a c t io n ,  but an exhaustive  s e r ie s  o f experim ents on th i s  
fa c to r  alone has not been p u b lish ed . The w r i te r  hopes to  c a r ry  out such an 
in v e s t ig a t io n  i f  c ircum stances are  fav o u rab le  on h is  r e tu r n  to  the  E a s t.
The p resen t p o s it io n  th e re fo re  w ith  regard  to  th e  Wassermann r e a c t io n  
in  s y p h il is  i s  th a t  except du rin g  th e  periods of le p ra - f e v e r ,  th i s  r e a c t io n  is
Ref. 1. E loy . V. P ineda. S tu d ie s  in  th e  Serology of Leprosy I  -  Wassermann 
R eac tion . P h il ip p in e  Journal o f Science . Vol. XXX. May 1986. p .67.
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not p o s i t iv e .  To be c e r ta in  th a t  th i s  con clu sio n  i s  c o r r e c t ,  a group o f oases 
should  be ta k en  where the  Wassermann, or p re fe ra b ly  th e  Kahn f lo c c u la t io n  t e s t  
should  be done before and d u rin g  a period  of le p ra - re a c t io n .  T h is , as f a r  as 
th e  w r ite r  i s  aware, has not been done.
3. N on-Specific Serum T e s ts .
Wade^^^ has re c e n tly  laade a study o f th e  serum of le p e rs  by means of 
c e r ta in  n o n -sp e c if ic  t e s t s ,  c h ie f ly  by means of th e  N itr ic  a c id  re a c tio n  o f 
Briiok, which c o n s is ts  of a d e te rm in a tio n  o f excessive  g lo b u lin  p r e c ip i ta te  
formed by M tr io  ac id  in  d i lu te  serum. He showed th a t  78^ of a l l  oases have 
a s tro n g ly  p o s itiv e  r e a c t io n ;  and a n ti- le p ro s y  tre a tm e n t ap p aren tly  reduced 
th e  degree of r e a c t io n ,  i t  being s tro n g ly  p o s itiv e  in  only 7^, w hile  i t  is  
s tro n g ly  p o s itiv e  in  44^ o f u n tre a te d  new cases . In  cases where a n t i - l e p r o t ic  
tre a tm en t was u n su ita b le  and where presumably th e  d ise a se  was slow ly r e t r o ­
g re ss in g , 27^ of cases gave a s tro n g ly  p o s itiv e  r e a c t io n .
This t e s t ,  however, is  a n o n -sp e c if ic  one and changes in  th e  serum 
g lo b u lin  and serum albumen r a t i o  in  blood are  n o tic e d  in  o ther d is e a s e s ,  e .g . 
K a la -aza r. This t e s t  cannot be regarded  in  any way as  a  s p e c if ic  re a c t io n  and 
th e  O ulion A u th o rit ie s  conclude th a t  th e  re a c tio n  i s  of no value in  th e  
d iag n o sis  of a p a r t i c u la r  d is e a se . These r e s u l t s  confirm  th e  s ta tem en t given 
in  th e  e a r l i e r  p a r t  of t h i s  S e c tio n , th a t  the  c l i n i c a l  signs a re  th e  only 
r e l i a b le  d a ta  on which to  base a d iag n o sis  of le p ro sy . The d isea se  can be 
c e r ta in ly  diagnosed whenever one of th e  th re e  c a rd in a l  s igns a re  p re sen t.
Ref. 1 . H.W. Wade. S tud ies on th e  Serology o f Leprosy I I .  -  N it r ic  Acid
P r e c ip i ta t io n  (Bruok M ethod). P h ilip p in e  Journal o f 
Science. V ol. 30. No. 1 . May 1926. p .64.
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PROSHOSIS.
* * * * * * * * * *
The prognosis of lep ro sy  has to  be viewed from a s l i g h t l y  d i f f e r e n t  
s tan d p o in t th an  i s  th e  case in  many o ther d is e a s e s .  The d isfig u rem en t th a t  th e  
d ise a se  produces in  th e  l a t e r  s ta g e s , th e  d e fo rm itie s  th a t  so o f te n  r e s u l t ,  and 
th e  s o c ia l  stigm a a tta ch ed  to  th e  le p e r ,  a l l  make i t  of utmost im portance th a t  
som ething more th a n  a mere e ra d ic a t io n  of th e  d ise a se  should be th e  aim. I f  th e  
cure r e s u l t s  in  m u tila tio n  and p h y s ica l defo rm ity  th e  p o s it io n  of th e  p a t ie n t  
s o c ia l ly  i s  in  no way changed, and he cannot in  most oases resume normal l i f e .  
The em phasis, th e r e f o r e ,  should be la id  on th e  n e c e s s ity  of com pletely  a r r e s t in g  
th e  d isea se  w ithout le av in g  behind any defo rm ity . Such a r e s u l t  w i l l  be 
r e f e r r e d  to  as an "ab so lu te  c u re " , t h i s  term  being  used fo r  th e  sake of com­
p a riso n ; b earin g  in  mind a t  th e  same tim e th a t  th e re  i s  no method y e t d i s ­
covered which gives a sure in d ic a t io n  th a t  th e  d isea se  has been com pletely  
e ra d ic a te d  from th e  body. When th e  d isease  has d isappeared  from th e  body, 
le a v in g  behind re s id u a l  d e fo rm it ie s , th e  word " a r re s t"  w i l l  be used.
PROGNOSIS IK UNTREATED OASES.
The p rognosis  in  u n tre a te d  cases i s  in v a r ia b ly  grave, except in  th e  
case of a very  few; th e  d isea se  p ro g ressin g  to  i t s  u ltim a te  te rm in a tio n , and 
th e  amount o f m u tila t io n  depends on th e  in te n s i ty  of th e  in f e c t io n .  I t  i s  
d i f f i c u l t  to  e s tim a te  th e  d u ra tio n  of the  d ise a se  in  u n tre a ted  c ase s . Skin 
le p e r s ,  e s p e c ia l ly  nodular c a s e s , g en era lly  succumb from le p ra - re a c t io n  or 
th e  cachexia due to  many a t ta c k s  o f le p ra - fe v e r ,  o r e lse  th e y  d ie  of some 
in te r - c u r r e n t  d isea se  such as tu b e rc u lo s is ,  n e p h r i t i s  euid d y sen te ry . Few
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n odu lar le p e rs  l iv e  longer th an  10 or 12 y ea rs . Should such cases  su rv iv e , th e  
a c t iv e  s ig n s  of th e  d isea se  d isap p ear and th e i r  te rm in a tio n  i s  s im ila r  to  th a t  
o f nerve le p e r s . The u ltim a te  te rm in a tio n  o f u n tre a te d  nerve oases i s  the  
d e s tr u c t io n  of th e  nerves a f fe c te d  by fib ro u s  t i s s u e ,  r e s u l t in g  in  tro p h ic  
u lc e ra t io n s  and d e fo rm itie s ; th e  s o -c a lle d  " le p e r  m u tilan s" . The p a tie n t  may 
l iv e  fo r  many years a f t e r  the  d ise a se  has te rm in a ted  in  th i s  fa sh io n . Excep­
t i o n a l ly ,  le p ro sy  may beoome spontaneously  a r r e s te d  w ithout any re s id u a l  
d e fo rm ity  or m u ti la t io n . An "ab so lu te  cure" in  an u n tre a ted  case i s  u n fo rtu n a te ly  
ve ry  r a r e ly  seen . In  th i s  T hesis  I  have recorded  two in s tan ces  of spontaneous 
cure of lep ro sy , Case XII was a  very  e a r ly  case which became spontaneously  
a r r e s te d .  Case X III was more rem arkable because th e  p a tie n t * s co n d itio n  
developed very  ra p id ly  and she became a w ell-developed  nodular le p e r ,  ye t th e  
d isea se  d isappeared  com pletely  w ithout tre a tm e n t. Out of about 10,000 oases 
o f le p ro sy  which I  have seen I  have come acro ss  in  my experience only  two 
a u th e n tic a te d  cases of "ab so lu te  cure" in  u n tre a te d  le p e r s . T his would be a 
percen tage  of about 0 .0 1 / .  Such an estim ate  may be too  low as in s ta n c e s  of 
"ab so lu te  cure" in  u n tre a ted  le p e rs  would r a r e ly  come to  th e  n o tic e  of a 
p r a c t is in g  p h y s ic ian .
Although "ab so lu te  cures" are  extrem ely r a r e ,  i t  i s  not very  uncommon 
to  f in d  c e r ta in  cases of nerve le p ro sy  advance up to  a po in t and th e n  become 
a r re s te d .  Such a r e s u l t  i s  most o f te n  seen in  th e  pure nerve ty p e , when th e  
d isea se  seems to  be lo c a l is e d  to  one lim b. Case XI recorded  in  t h i s  paper i s  
an example of such an occurrence. In  th i s  case  both the  u ln a r and musculo­
sp in a l nerves were com pletely  d e s tro y ed , th e  form er nerve being  reduced to  a 
th in  f ib ro u s  co rd . Presumably th e  focus of in f e c t io n  had been rep laced  by
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f ib ro u s  t i s s u e .  The fo llow ing  case i s  ano ther example o f such an happening.
CASE XX. An In d ian  male was sen t to  a p ro v in c ia l le p e r  home as an e a r ly  
case of le p ro sy . On exam ination i t  was n o ticed  th a t  the  p a t ie n t  had on ly  fo u r 
to e s  on h is  r ig h t  fo o t; one o f them ap p aren tly  had been destro y ed  as a r e s u l t  
o f tro p h ic  u lc e r a t io n .  The dorsum of the  fo o t had the  b lack  appearance one not. 
in fre q u e n tly  sees a s so c ia te d ,w ith  advanced nerve lep ro sy . On exam ination th e  
fo o t was found to  be com pletely  a n a e s th e tic , both  to  deep p ressu re  and t a c t i l e  
s en sa tio n . No o th e r le s io n s  were p re sen t. In  c o u n trie s  where the  d isea se  i s  
not seen in  a very  v iru le n t  form , th i s  type of case which becomes a r re s te d  w ith  
but s l ig h t  defo rm ity  is  not uncommon, and such o ases , a lthough  th ey  cannot 
b e n e f it  by tre a tm e n t, may be a llow ed, provided s o c ia l  circum stances p e rm it, to  
c a r ry  on in  t h e i r  o rd inary  employment.
To sum up th e  prognosis in  u n trea ted  le p ro sy , I  cannot do b e tte r  th a n  
quote th e  l a t e  Dr. Hansen -  "Lepers u su a lly  d ie  before th e  d isea se  has ru n  i t s  
cou rse . But in  th e  m aoulo-anaesthetio  form th e  cure o f le p ro sy  i s  alm ost 
in v a r ia b ly  th e  r e s u l t .  What rem ains, however, s ifte r th e  cure of le p ro sy  i s  
v e ry  d i f f e r e n t .  We have o cca s io n a lly  a complete su b jec t w ith  v igour and good 
h e a lth , but u s u a lly  only a m iserab le  rudim ent of a human be in g , w ith  more or 
lo s s  p a ra ly sed  and deformed hands and f e e t ,  w ith  unclosab le  eyes, o f which 
the  lower p a r t  of the  cornea i s  opaque, and from which te a r s  run down over 
the  cheeks, and w ith  p a ra ly sed  f a c ia l  muscles unable to  c lo se  the  mouth, so 
th a t  s a l iv a  c o n s ta n tly  d r ib b le s  from i t .  Such oases may however l iv e  long  and 
reach g re a t ag es , i f  under such circum stances th i s  can be looked upon as any 
advantage. —— In  nodu lar le p ro sy , th e  b a c i l l i  in  th e  leprous p roducts 
breaks up in to  g ranu les which f i n a l ly  d isappear and th e re  remains o f th e  
leprous product only a s c a r  in  which no th ing  lep rous can be recogn ised . 
O ccasionally  t h i s  ta k e s  p lace  in  a l l  th e  a ffe c te d  p a r t s ,  and th e re  rem ains
L a s t  stage o f  L e p r o ^  - 
Disease naturalLy arresteci, tut 
te r r lt le  mutiLatloms Tremain -
L  epT*ôi M utilans
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only  a w idespread a n a e s th e s ia , the  r e s u l t  o f th e  nerve a f f e c t io n s ;  and in  
th e  m aoulo-anaesthetio  form t h i s  i s  th e  re g u la r  te rm in a tio n  of th e  d is e a s e .
In  both cases  th e  lep ro sy  i s  com pletely h ea led .
PROGNOSIS IN TREATED OASES.
I t  i s  ve ry  d i f f i c u l t  to  give judgement on th e  p rognosis of le p ro sy  in  
g en era l, f o r  much depends on th e  stage  a t  which th e  p a t ie n t  p resen ts  h im se lf , 
h is  g en era l h e a lth  and many o th e r f a c to r s .  To e s tim ate  th e  percentage of 
"ab so lu te  cures" in  a l l  cases under tre a tm e n t, the  b e s t id ea  can be gathered  
from a s tudy  of th e  r e s u l t s  from the  la rg e  le p e r  homes. Dr. Wilson o f KoreaC^) 
s ta te s  th a t  30^ of a l l  cases corning to  h is  home have been d ischarged  as 
apparent c u re s . The average d u ra tio n  o f th e  d isease  in  h is  cases was only  
3 .3  y e a rs , and fu r th e r ,  th e  m ajo rity  of cases were of th e  acute nodular 
v a r ie ty  and th e re fo re  would respond more re a d i ly  to  tre a tm en t than  th e  more 
slowly p ro g ress iv e  case which i s  so common in  In d ia . However, th i s  percen tage  
i s  h igher th an  th a t  ob ta ined  a t  o ther homes, and th e re fo re  I  am d o u b tfu l 
whether th e  30^ of apparen t cures are  "ab so lu te  cures" or m erely a r re s te d  
oases w ith  some s l ig h t  r e s id u a l  deform ity  or an ae s th e s ia . Dr. Wade(^) of 
the  la rg e  Leper Oolony a t  C ulion (P h ilip p in e  Is la n d s) e s tim a te s  the  rec o v e rie s  
of a l l  oases a t  15-20#. The cases a t  th e  Oulion Leper Oolony a re  m ostly  of 
th e  advanced ak in  ty p e . Dr. K err(^ ) of D io h p a lli, In d ia , s ta te s  th a t  19# 
of a l l  oases have become symptom-free in  1926. From th e se  f ig u re s  and as a 
r e s u l t  o f my own ex p erien ce , an average estim ate  of th e  "abso lu te  cu res"  in  
u n se lec ted  cases of le p ro sy , when t r e a te d  under p roper c o n d itio n s , i s  about 
10-12#. When th i s  f ig u re  i s  compared w ith  the e stim ated  0.01# in  u n tre a te d  
oases, i t  i s  seen th a t  th e  in tro d u c tio n  of the  improved trea tm en t has a l te re d
Ref. 1, Hansen & L o o ft. "Leprosy in  i t s  G lin io a l and P a th o lo g ica l A spects."
Trans, by Norman Walker (1895)
2. Leprosy in  Korea. Journal American M edical A ssoc ia tion  1926, O ct. 9.
Vol. 87, No. 15. p p .1211-1212.
3. H.W. Wade & O.B. Lara. Proceedings of Royal S oc ie ty  of M edicine.
A pril 1927. p .1018.
4 . I s a b e l  K err. Proceedings cf Royal S o c ie ty  o f M edicine. A p ril 1927,
p .1012.
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th e  o u tlook  fo r  le p e rs  co n sid e rab ly .
PROGNOSIS AGOORDIHG TO THE STAGE OF THE DISEASE.
I t  i s  convenient to  d esc rib e  th re e  s tag es  in  le p ro sy .
1. Invasion  p e rio d , when th e  body has acqu ired  no immunity to  th e  
invad ing  organism .
2 . Stage of commencing immunity.
3 . Stage of subsidence of th e  d is e a se .
1. In  th e  very e a r ly  s ta g e s , t h a t  i s ,  those cases which show s ig n s  of 
th e  d ise a se  in  the  form of a few depigmented patches or a  s l ig h t  lo s s  of 
s u p e r f ic ia l  se n sa tio n , an "abso lu te  cure" should r e s u l t  i f  trea tm en t i s  
e f f e c t iv e ly  c a r r ie d  o u t. I t  i s  during  t h i s  s tag e  th a t  tre a tm en t must be 
c a r r ie d  out w ith  c a re , av o id in g  excessive r e a c t io n s ,  fo r  any severe r e a c t io n  
i s  l ia b le  to  break down an is o la te d  focus of b a c i l l i ;  as th e  body has not
acquired  any s o r t  of immunity th e  d isea se  may undergo a se r io u s  ex ace rb a tio n
as the  fo llo w in g  case i l l u s t r a t e s i -
OASE XXI. An In d ian  male en tered  a le p e r  home fo r  tre a tm e n t. The 
d iag n o sis  was made on c l i n i c a l  exam ination , th e  p a tie n t having numerous 
depigmented patches over h is  back and o u te r  s id e s  of h is  arms. In  a d d itio n  
th e re  was a n ae s th e s ia  a long  th e  d is t r ib u t io n  of the  u ln a r nerves. While 
under-going  trea tm en t i t  was n o ticed  th a t  a f t e r  each in je c t io n  th e re  was a 
s l ig h t  r i s e  o f tem p era tu re , but th i s  was not thought to  be s e r io u s , and th e
dose of th e  remedy (Hydnocarpus e s te r  and 1# Iod ine) g rad u a lly  in c reased .
F o r ty -e ig h t hours a f te r  one of th ese  increm ents the  p a t ie n t  developed h igh  
fev er and th e  previous a reas  o f depigm entation became re d  and ra is e d  and
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b a c i l l i  were dem onstrated in  th e  le s io n s  fo r  the  f i r s t  tim e since  adm ission . 
Undoubtedly in ju d ic io u s ly  in c re a s in g  th e  dose ushered in  a severe r e a c t io n  and 
the  d ise a se  ra p id ly  sp read , as the  body had not acq u ired  immunity. Acute 
d isea se  and any substance th a t  w il l  produce p ro te in  shock w il l  have th e  same 
e f f e c t  on a p a tie n t in  t h i s  s tag e  o f th e  d ise a se .
I t  can be s a id , however, th a t  an "abso lu te  cure" should r e s u l t  in  
80 -  90# o f a l l  e a r ly  c a se s , provided th a t  t h e i r  tre a tm e n t i s  undertaken  
c a r e fu l ly .
2 . Stage of commencing immunity. In  t h i s  s ta g e , th e  p a t ie n t ,  who i s  
g e n e ra lly  a sk in  c a se , has had a s e r ie s  of re a c tio n s  d u rin g  th e  course  o f the  
d is e a s e , and the  body has acquired  a r e l a t iv e  immunity and i s  ab le  to  d e s tro y  
any b a c i l l i  which may be l ib e ra te d  in to  th e  c i r c u la t io n .  Therefore any 
trea tm en t which w il l  produce a re a c t io n  w i l l  tend  to  b e n e f it the  p a t ie n t .
The fo llo w in g  case i s  i l l u s t r a t i v e  of marked improvement fo llow ing  severe  
r e a c tio n s .
CASE XXII. An In d ian  male had been in  a le p e r  i n s t i t u t i o n  fo r  about 
one y ea r; h is  co n d itio n  was f a i r l y  advanced, he had a considerab le  amount of 
a n a e s th e s ia  and a few nodules s c a t te re d  over h is  body. In  a d d itio n  mycobac­
te riu m  le p ra e  were dem onstrated in  th e  n a sa l mucosa. The p a tie n t c o n tra c te d  
smallpox and when he recovered  from th e  l a t t e r  d isea se  i t  was n o ticed  th a t  the  
sk in  m a n ife s ta tio n s  had e n t i r e ly  d isappeared  and th e  an ae s th e s ia  had d im in ished . 
The p a t ie n t  continued to  improve and u ltim a te ly  became symptom-free ( an 
"ab so lu te  c u re " ) .
I t  i s  in  t h i s  s tag e  th a t  th e  e f f ic a c y  of any remedy i s  d i f f i c u l t  to
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determ ine , fo r  any tre a tm e n t whioh w i l l  produce a r e a c t io n ,  e .g . p ro te in  shock, 
th e ra p y , e t c . ,  w il l  ten d  to  b e n e f it a l l  p a t ie n ts  who a re  in  th i s  s ta g e . Again, 
i f  th e  p a t ie n t  has a severe  form o f sk in  le p ro sy , e s p e c ia l ly  of th e  nodular 
VEUriety, th e  d isease  w i l l  tak e  many months before I t  becomes a r r e s te d ,  and i t  
i s  d u rin g  th e  prooess o f a r r e s t  th a t  secondary d e fo rm itie s  and p a ra ly s is  sure 
l i a b le  to  occu r, and th e re fo re  th e  s tig m a ta  of le p ro sy  w i l l  ever be ap p aren t. 
However, w ith  e f fe c t iv e  trea tm en t about 30# of le p e r s  in  th i s  s tag e  should reach  
th e  s tag e  of "ab so lu te  cu re"; some 50# w ill  become a r re s te d  w ith  v a ry in g  
amounts o f r e s id u a l  d is fig u re m e n ts , w hile the rem ain ing  80# w i l l  probably  d ie  
o f some in te r - c u r r e n t  d isesise, o r succumb from th e  r e s u l t  o f " le p ra  re a c t io n " . 
Such an e stim ate  as g iven can on ly  be r o u ^ \ ,  f o r  i t  i s  d i f f i c u l t  to  analyse 
p u b lish ed  s t a t i s t i c s  to  th i s  e x te n t ,  as each physic ian*s ideas o f th e  c l a s s i ­
f i c a t i o n  o f the  v a rio u s  s tag es  of le p ro sy  d i f f e r .
3 . Stage of subsidence of th e  d is e a s e .
In  t h i s  s tag e  th e  d isease  g rad u a lly  d ie s  out o f the  body and as th e  body 
overcomes the  d isea se  nerve and o th e r t is s u e s  a re  destroyed  by th e  c o n tra c tin g  
f ib ro u s  t i s s u e  le a v in g  th e  p a tie n t  healed  of h is  le p ro sy , but m u tila te d  beyond 
hope o f recovery . Treatm ent w i l l  h a s te n  th is  r e s u l t  but cannot p reven t damage 
a lre ad y  done, and th e re fo re  a l l  th e  cases in  t h i s  s tag e  of th e  d is e a s e , i f  th ey  
do not d ie  o f some in te r - c u r r e n t  in fe c t io n , w i l l  beoome a r re s te d  w ith  r e s id u a l  
m u tila tio n s  and d e fo rm itie s .
I t  i s  seen  th e re fo re  t h a t ,  w ith  trea tm en t in  th e  f i r s t  s tag e  of th e  
d ise a se , some 80-90# o f cases should  become "ab so lu te  c u re s" , w hile in  th e  
second s tag e  i t  i s  reasonab le  to  expect 30# o f such c u re s . In  th e  l a s t  s tag e
(50)
th e  p a t ie n t  * s su ffe r in g s  oan only be a l le v ia te d  by tre a tm e n t and th e  p rocess of 
n a tu ra l  a r r e s t  of th e  d ise a se  hastened .
The Prognosis in  lep ro sy  fo r  those  under tre a tm e n t, th e r e f o r e ,  needs 
c a re fu l th o u g h t, fo r  i t  i s  d i f f e r e n t  in  th e  v a rio u s  s ta g e s  of the  d is e a s e . In  
sk in  le p ro sy , e s p e c ia l ly  of th e  severe  ty p e , th e  prognosis should be guarded fo r  
w hile th e  le s io n s  a re  responding  under trea tm en t secondary re a c tio n s  may be 
ta k in g  p lace  which w i l l  leave  th e  p a t ie n t  s c a rre d . However, th e  ou tlook  fo r  
th e  sk in  le p e r  i s  v e ry  much more hopefu l than  i t  was s ix  years ago, because 
of th e  in c rease  of knowledge and tre a tm e n t. N a tu ra lly  the  longer th e  p a tie n t 
has had lep ro sy  th e  g re a te r  i s  th e  lik e lih o o d  th a t  gross deform ity  w i l l  s e t in .  
While th e  p o s it io n  to -d a y  i s  very  much more prom ising , yet one must ever keep 
in  mind th e  f a c t  th a t  lep ro sy  i s  one of th e  most d ecep tiv e  d isea se s  th e  
p r a c t i t io n e r  i s  c a l le d  to  deal w ith , and th e re fo re  he should not make th e  
m istake o f being over o p tim is tic  ; b u t, on th e  o th e r hand, i f  th e re  a re  no 
grounds fo r  i t ,  he should not be to o  p e s s im is t ic ,  because th e  keeping up of 
th e  m orale of th e  p a t ie n t  i s  an im portan t f a c to r  in  combating th e  d is e a se .
TREATMENT.
* * * * * * * * *
There i s  as y e t no s p e c if ic  remedy fo r  le p ro sy , but th e  e f f o r t  to  f in d  a 
r e a l  cu re  fo r  th e  d isea se  has been age-long . A ra p id  review o f th e  more 
im portan t rem edies which have been t r i e d  from tim e to  tim e w i l l  now be given. 
L a te r th e  methods which have met w ith  most success in  th e  tre a tm en t of lep ro sy
w il l  be f u l l y  d e sc rib e d .
(S I)
The e a r l i e s t  records o f th e  treatm ent o f lep ro sy  are to  be found in  the
works of A retaeus, who in troduced  h is  trea tm en t in  th e  second cen tu ry . He used
numerous concoctions fo r  d is p e l l in g  th e  depraved humours, rang ing  from "shavings
of an e le p h a n t’s to o th  in  one dram w ith  wine" to  a compound medicine from v ip e rs ,
which he says " is  to  be drunk in  p re fe ren ce  to  a l l  o th e r s ,  fo r  i t  co n ta in s
to g e th e r  th e  v ir tu e  of a l l  o th e rs ."  However p r im itiv e  th e  physio o f A retaeus
was, y e t th e  general tre a tm e n t he advocated could not be b e tte red  to -d a y , fo r
he understood  th e  n e c e s s ity  o f m ain ta in ing  th e  p a t i e n t s ’ general h e a lth .
A retaeus says "the  food should be p u re , wholesome and of easy  d ig e s t io n  and
p la in ,  and th e  regimen in  every  way w e ll ad ju sted  as reg a rd s  s le e p in g , w alking
and p lace  o f re s id en c e . As to  e x e rc is e , running , tum bling  and th e  ex o rc ise
w ith  th e  le a th e r  bag, a l l  th e se  w ith  w e ll reg u la ted  in te n s i ty ,  but not so as
to  induce l a s s i t u d e ." (1 /
From th e  second c en tu ry  t o  th e  p re sen t time a v a s t  number of rem edies
have been t r i e d .  The fo llo w in g  a re  th e  most im portan t ones.
1. M e ta llic  P rep a ra tio n s .
Of th e  m e ta llic  p re p a ra tio n s  th a t  have been most used , th e  c h ie f  a re
m ercury, io d id e s , and more re c e n tly  organic compounds of a rsen ic  and antimony.
Dr. R a d c lif fe  C rocker, a t  th e  end of th e  19th C entury, advocated m ercu ria l
p re p a ra t io n s , th e  c h ie f  being in je c t io n s  of mercury p e ro h lo rid e .
Potassium  Iodide has been used from tim e to  tim e , and i t  has long  been
known th a t  a smeill dose of t h i s  drug w il^ fre q u en tly  r e s u l t  in  dem onstrating
lep e r b a c i l l i  in  th e  n a sa l mucosa when, previous to  i t s  a d m in is tra tio n , th ey
were im possib le  to  d isc o v e r . One s t i l l  sees the  a d m in is tra tio n  o f potassium
^
Ref. 1. E x tan t Works o f A retaeus. "T herapeu tics o f Chronic In f e c t io n s ."
pp. 494-498. T ran s la ted  f o r  th e  Sydenham S o c ie ty  by F ran c is
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io d id e  advocated fo r  the  purpose o f d iagnosing  doub tfu l c a se s ; and Dr.
D an ielssen  used potassium  io d id e  as a t e s t  f o r  apparent c u re . The dangers of 
t h i s  remedy were recognised  by Hansen, who s t a t e d ^ " t h a t  even sm all doses of 
Iod ine  produce new e ru p tio n s  o f leprous tu b e rs  or p a tch es ."
In  o rd e r to  i l l u s t r a t e  th e  harmful consequences which may fo llow  th e  
in ju d ic io u s  use o f io d id e s , I  quote th e  fo llo w in g  c a s e : -
OASE XXII. An In d ia n  male had been in  a le p e r  home fo r  over a year and 
was given a m edicine c o n ta in in g  Potassium  Iod ide  g rs . V. A fte r th re e  doses 
th e re  was a sudden ex ace rb a tio n  of the  d is e a s e , and he experienced  one o f th e  
most se r io u s  bouts of le p ra - fe v e r  I  have ever seen . At th e  end of th e se  
re a c tio n s  he was weak and i l l  and took many weeks to  re g a in  h is  s tre n g th . As 
th e  r e s u l t  o f t h i s  and s im ila r  ex p erien ces, a l l  th e  ro u tin e  expecto ran t 
m ixtures I  used were p repared  w ithout Potassium  Io d id e .
A rsenic was used by th e  e a r l i e r  p h y s ic ia n s , and th e  l a t e  Dr. D an ie lssen  
used i t  in  th e  form of Fow ler’s S o lu tion  and came to  th e  conclusion  th a t  th e  
apparent good was due to  th e  em aciation  produced, but when th a t  was recovered  
from the  nodules regained  t h e i r  previous s iz e .
W ithin th e  l a s t  few y ears  th e  organic p rep a ra tio n s  o f a rsen ic  have been 
w idely used and one of th e  p rep a ra tio n s  which has rece iv ed  ex tensive  t r i a l  i s  
eparsen a l (am ino -arseno-pheno l). Hasson^^) f i r s t  re p o rte d  good r e s u l t s  in  a 
number o f o a se s , but he says "Eparseno a c tio n  was not always r e l ia b le  and 
opinions a re  c o n t r a d i c t o r y . D e l a m a r e l ^ ^  and o th e rs  have rep o rted  
unfavourably  on t h i s  p re p a ra t io n , EUid i t  i s  now l i t t l e  used . The c h ie f  
fa l la c y  in  e s tim a tin g  th e  value  of th e  o rgan ic  compounds o f a rsen ic  i s  seen  in
Ref. 1. Hansen & Looft -  C l in ic a l  & P a th o lo g ic a l Aspects o f Leprosy. T ran s, by
Norman Walker.
2 . Hasson. -  S o c ié té  Médicale des Hospitaux de P a r is .  Oct. 2 0 th ,1922,
Vol. 46. 3E S érie  p . 1360.
3. Hasson (James) -  Unpublished communication.
4. Delamare -  Sur I ’M s to ire  de 1* eparseno th e ra p ie  a n t i- le p re u s e .
P rogrès M edical, 1925, A p ril 11 th , No. 15. p p .535-538.
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oases w ith  concom itant s y p h i l i s .  Any trea tm en t which w i l l  improve s y p h ilis  w il l  
have an in d ir e c t  r e s u l t  in  le p ro sy ; the  same remark of course  ap p lie s  to  com­
p l ic a t in g  yaws. Hasson, who has used eparsenal e x te n s iv e ly , now admits t h a t  th e  
favourab le  r e s u l t s  obtained  by th e  use of e p a rse n a l may be due to  i t s  a c tio n  
cn th e  s p i r o c h a e te .( l )
O uprocyanides, These p rep a ra tio n s  have been used by numerous workers and 
th e y  seem to  be b e n e f ic ia l  d u rin g  th e  s tag e  o f commencing immunity. They 
ap p aren tly  cause a general r e a c t io n  by break ing  up fo c i  o f th e  d ise a se . This 
p ro p e rty  o f b reak ing  up fo c i  of lep e r b a c i l l i  makes th e  a d m in is tra tio n  o f th e  
d rug  dangerous in  c e r ta in  s ta g e s .
Antimony. Antimony p re p a ra tio n s  have been e x te n s iv e ly  used. The workers 
in  th e  P h ilip p in e  Is lan d s  c a r r ie d  out a  s e r ie s  o f experim ents on th e  value  of 
antimony m ed ication  in  le p ro sy . They came to  th e  conclusion  th a t  "antimony 
appears to  be of no r e a l  th e ra p e u tic  value as a means of t r e a t i n g  le p ro s y ."(2 ) 
Muir re p o r ts (3 )  th a t  he has found antimony of value in  red u c in g  th e  re a c tio n s  
th a t  occur in  lep ro sy  and says th a t  a "few in travenous in je c t io n s  of sm all 
doses 00.02 -  0 .04  gm.) o f P o t. Ant. T a r tr a te  ra p id ly  b rin g s  about a c e s s a t io n  
of ac tiv e  s ig n s ."
2. Sera and V accines.
G a r ra s q u i l la ’s Serum. C a rra sq u illa (4 )  was one of th e  f i r s t  to  advocate 
serum th e ra p y  as a means o f t r e a t in g  le p ro sy . Drs. Thompson & Frank T id sw e ll(6 ) 
s tu d ied  h is  r e s u l t s  and came to  th e  conclusion  th a t  th e y  had not found h is  
se ra  to  be o f any va lu e .
In  1906 Major Rost l a id  claim s to  th e  value o f a vaccine  (L e p ro lin ) ,
Refirl.Hasson. Unpublished communication.
2 .Rodriguez A Eubanas "Treatment o f Leprosy w ith  Antimony". P h ilip p in e
Journal .of Science, Vol. 23, No. 6 . Dec. 1923.
3 .Muir Proceedings c f  th e  Royal S o c ie ty  of M edicine. Vol.
XX. No. 6 . (No.44
4 .0 a r r a s q u i l la .  Sur l a  se ro  th e ra p ie  de l a  le p re . Semaine Med. 1896,^
6 .Ashburton Thompson & Frank Tidswe 11 -  Serum Treatm ent of Leprosy. "Lepra",
V ol. I .  pp. 140-147. ^
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made from a o id - fa s t  b a o i l lÿ  from lep ro u s le s io n s ;  but L t. Ool. Sem ple(l) 
c a r r ie d  out experim ents w ith  L ep ro lin  and concluded th a t  d e fe c tiv e  technique 
r e s u l t in g  in  th e  contam ination  o f th e  media accounted fo r  th e  r e a c t io n s .  When 
such con tam ination  was avoided th e  r e s u l t s  were n e g a tiv e .
N a s tin . The next remedy to  re c e iv e  s p e c ia l a t te n t io n  was Deycke’s N a stin , 
which was a vaccine p repared  from a c id - f a s t  organism s believed  to  be a c u ltu re  
o f le p e r  b a c i l l i ,  but subsequen tly  found to  be a n o n -a c id -fa s t s t r e p to th r ix .
By means of f r a c t io n a l  e x tra c t io n  w ith  e th e r a pure f a t t y  su b stan ce , N astin , was 
produced; th i s  a fte rw ard s  was mixed w ith  Benzoyl C hloride and c a lle d  N astin  B.., 
W i l l i a m s ( 2 )  and o th e rs  claim ed good r e s u l t s ,  b it M aoleod(3), A shburton, 
Thompson(4) and o th e rs  concluded th a t  i t  was in e r t*
The l a t e s t  a ttem pt a t  cure by vaccine th e ra p y  i s  th a t  of Hasson, who 
claim s to  be ab le  to  p repare  a  s to ck  vaccine c o n ta in in g  6 m il l ia rd s  o f Hansen’s 
b a c i l lu s  to  which he adds te n  m il l ia r d s  of B.pyocyane^us per 2 c . o . a  ampoules.
The le p e r  b a c i l l i  a re  c o lle c te d  from b l i s t e r s  produced by f re e z in g  w ith  002 
snow (^), 2 c .c . s  a re  in je c te d  in to  a v e in  tw ice a week. Hasson says -  " th a t 
a f t e r  6-8 in je c t io n s  th e  le s io n s , nodules and u lc e rs  break down and p rocesses 
of h e a lin g  begin ."(® ) The course of te n  in je c t io n s  i s  follow ed by a r e s t  fo r  
a week or more, th e n  ano ther course  of in je c tio n s  given. Manson-Bahr(7) and 
Graham L itt le (® ) have recorded fav o u rab le  r e s u l t s  in  e a r ly  c a se s . Undoubtedly 
re a c tio n s  can be produced, but M uii^^tested the  vaccine out on s u i ta b le  cases 
w ithout success . However, as claim s o f a somewhat s t a r t l i n g  na tu re  have been 
made th e  vaccine should be given ano ther t r i a l .  The claim  th a t  Hasson makes 
th a t  h is  vaccine co n ta in s  lep e r b a c i l l i  in  leirge numbers needs confirm ation  by
Ref. 1 . Jou rn a l of T ro p ica l M edicine, S ep t. 1905.
2. N astin  T reatm ent. "Lepra", Vol. I l l ,  pp. 246-262.
3 . Macleod (Jo h n ). Two cases of Leprosy t r e a te d  w ith  N astin . "Lepra", Vol.
XI. p .270.
4. N astin  T reatm ent, "Lepra", Vol. I l l ,  p p .269-273.
5 . Hasson. B r i t i s h  M edical Jo u rn a l, Deo. 4 , 1926. p. 1034.
6. Hasson. Unpublished communication. (1925
7. Mans on Bahr. T ransactions Royal S ociety  o f T rop ica l Medicine & Hygiene,
8 . Graham L i t t l e .  Acute Nodular Leprosy cured by Vaccine Treatm ent.
B r i t i s h  M edical Jo u rn a l, 1926. V ol. I I . ‘ Dec. 4 th ,p .1034.
9. P r iv a te  Communication.
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independent w orkers. This I  hope to  do when I  r e tu rn  to  th e  E a s t, as Dr. Hasson 
has o ffe red  to  supply me w ith  vaocine .
During a re c e n t d is c u s s io n , Macleod, R ogers, Cochranel^) s ta te d  th a t  th ey  
considered  th e  r e s u l t s  produced by Hasson* s vaccine are  due to  p ro te in  shock, 
Hasson m a in ta in in g  th a t  h is  vaccine has a s p e c if ic  c u ra tiv e  a o tio n .(^ )
3 . V egetable O ils ,  o th e r th an  Ohaulmoogra.
In  th e  e a r ly  days Cashew and Garjun o i l s  were used e x te r n a lly  in  In d ia .
Garjun o i l  i s  s t i l l  la rg e ly  used by th e  le p e r s ,  whè c la im  g rea t b e n e f i t ,  but 
any good th a t  i t  may do i s  probably  th e  r e s u l t  of th e  v igorous massage re s o r te d  
t o  in  ru b b in g  th e  o i l  in to  th e  sk in .
When th e  e s te r s  of hydnocarpus and ohaulmoogra o i l  were in troduced  
s im ila r  p re p a ra tio n s  of l in s e e d  o i l ,  soya-bean o i l  and cod l iv e r  o i l  were 
te s te d .  These proved to  have some b e n e f ic ia l  p ro p e r tie s  but were not so 
e ff ic a c io u s  as th e  hydnocarpus o i l  p re p a ra tio n s  and experim ents along th e se  
l in e s  were d isco n tin u ed .
Chaulmoogra O il and i t s  d e r iv a t iv e s . Chaulmoogra o i l  has been used fo r  
very  many y e a r s , and th e  claim  th a t  i t  i s  one of th e  b est rem edies fo r  le p ro sy  
has never been d isp u ted . This o i l  has had a long  re p u ta t io n  in  In d ia  as a 
remedy f o r  le p ro sy . Much evidence of i t s  value has been obtained  and in  1916 
H o p k i n s ( 3 )  pub lish ed  th e  r e s u l t s  of a f i f t e e n  years t r i a l  o f chaulmoogra o i l ,  
which were as fo llow s
Cured Lesions d isa p . Improved P rog ress Worse or 
^ a r re s te d  d ied
82 In c ip ie n t cases 17 4 24 14 12
88 Advanced 0 0 21 5 71
Ref. 1 . Proceedings o f th e  Royal S o c ie ty  of M edicine. A p ril 1927. pp. 1018,
1021, 1025.
3 . New Orleans M edical & S u rg ica l Jo u rn a l, 1916. No. 69. p .223.
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These f ig u re s  show th a t  good r e s u l t s  were ob ta ined  in  in c ip ie n t  cases but 
alm ost com plete f a i lu r e  in  advanced ones. The g re a te s t drawback to  th e  o ra l  
a d m in is tra tio n  o f chaulmoogra o i l  i s  th e  g a s tr ic  i r r i t a t i o n  and nausea which 
fo llo w s . Engel Bey in  1911^^) claim ed he could overcome t h i s  w ith  h is  p re p a ra tio n  
o f a n t i - l e p r o l ,  a s p e c ia l ly  p u r if ie d  chaulmoogra o i l .  Favourable r e s u l t s  were 
re p o rted  in  f o r ty  c a se s . T his p re p a ra tio n  has never come in to  general u se .
Dr. V ic to r H e ise r made a f u r th e r  advance when he t r e a te d  le p e rs  w ith  th e  now 
well-known M ercado-Heiser m ix tu re , c o n s is tin g  o f chaulmoogra o i l  60 c . c . s  cam­
phorated o i l ,  60 c . c . s .  and re so ro in  4 gms. Dr. H eiser re p o rte d  th a t  11.1# of 
h is  cases were ap p aren tly  cured  by th i s  remedy. This p re p a ra tio n  caused a 
co n sid erab le  amount of p a in  and in  In d ia  i t  was found im possib le to  persuade 
p a tie n ts  to  persevere  w ith  trea tm en t long  enough. On t h i s  account. S i r  Leonard 
Rogers, working in  C a lc u tta , prepared 3# so lu tio n s  of Sodium Hydnooarpate and 
G ynocardate, but th ey  produced throm bosis of the  v e in s  when in je c te d .  On %
account o f t h i s  th e se  rem edies were rep laced  by th e  e th y l e s te rs  of Hydnocarpus 
O il by M uir, who continued  th e  re sea rch es  of Rogers. In  1924 th e  p re p a ra tio n  
which was being  used was th e  e th y l e s te r  of hydnocarpus o i l  combined w ith  10# 
Thymol. Thymol was re p laced  in  t h i s  p re p a ra tio n  by c reo so te  and camphor, but 
camphor was not recommended by th e  w orkers in  th e  P h il ip p in e s , a lthough  workers 
in  Korea continued  to  use i t ,  combined w ith  pure chaulmoogra o i l .  In  In d ia , 
however, th e  fo llow ing  p re p a ra tio n  was in troduced  — e th y l e s te r  of Hydnocarpus 
O il 50 p a r t s ,  O live O il 50 p a r fs ,  C reosote 4 p a r ts .  As a r e s u l t  o f th e  
favourab le  re p o rts  from Korea of th e  b e n e f it  o f pure hydnocarpus o i l ,  experim ents 
were c a r r ie d  out in  1926 in  c e r ta in  c e n tre s  in  In d ia ,  to  compare th e  r e la t iv e
Ref. 1. Engel-Bey. "The Treatment o f Leprosy, e s p e c ia l ly  by A n ti- le p ro l ."
T herapeutic  M edicine, January 1911.
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v alue  o f pure hydnocarpus o i l  and th e  e s te r  prepared from th e  o i l .  At P u ru lia  
I  o rg an ised  a s e r ie s  of experim ents on th i s  p o in t. The r e s u l t s  were as fo llow s 
A. E s te r  of Hydnocarpus W ightiana O il 50 p t s .  O live O il 50 p ts .  C reosote 4 pt£
Stage o f c ase s . Symptom f r e e Improved St a t . Worse.
A l. ( e a r ly  pure nerve) 47{( 36)2 18#
B l. (m ild sk in ) 100)2
B2. (moderate sk in ) 68)2 19)2 13#
B3. (sev ere  sk in ) 66)2 33)2 11#
B. Hydnocarpus O il and 4# C reosote .
Al. 8# 42)2 19)2 31#
B l. 44.6)2 44.6)2 11#
B2. 2# 49)2 41)2 8#
B3. 92)2 8^
I t  should  be po in ted  out th a t  to  hold  B l. cases s ta t io n a r y  i s  a c tu a l ly  
an improvement, as th ey  would n a tu ra l ly  pass in to  th e  B2 s ta g e . The r e s u l t s  
o f th ese  experim ents favoured  th e  use o f pure hydnocarpus o i l  and 4# c re o so te . 
To asses th e  value  of c re o so te  I  asked th e  m edical o f f ic e r  in  charge o f th e  
Home a t  C a lic u t to  in je c t  pure hydnocarpus o i l  alone and th e  fo llow ing  i s  an 
a b s tra c t  o f th e  re p o r t sen t to  m e:- "The number of oases t r e a te d  were 51, 
but th e  number of abscesses produced as a r e s u l t  o f u s in g  th e  o i l  a lone was 
12.5#."
I t  should  be po in ted  out th a t  under o rd in ary  circum stances abscess 
form ation should be n e g l ig ib le .  In  s p i te  of th e  h igh  abscess r a te  th e  m edical 
o f f ic e r  a t  C a licu t s ta te d  "from our experience we have no h e s i ta t io n  in  
saying th a t  th e  pure o i l  trea tm en t has been found f s r  su p e rio r  th an  th e  e th y l 
e s te r  m ix ture  p rev io u sly  used ."  The p a t ie n ts  were th e n  given th e  pure o i l  and 
4# c reo so te  and the number o f abscesses were n e g lig ib le .  As a r e s u l t  o f such
(58)
experim ents the  ro u tin e  p re p a ra tio n  in  general use in  In d ia  i s  pure hydnocarpus 
W ightiana o i l  and c reo so te  to  th e  e x te n t of 4#,
I t  should be po in ted  out th a t  th e  hydnocarpus o i l  d e rived  from th e  v a rio u s  
sp e c ie s  of hydnocarpus t r e e  seem to  be eq u a lly  e f f e c t iv e .  The commonest 
v a r i e t i e s  of hydnocarpus t r e e  from whioh th e  o i l  i s  e x tra c te d  a r e ; -  Hydnocarpus 
W ightiana (S. I n d ia ) ,  Hydnocarpus A nthelm intica (Siam , Burma), Hydnocarpus 
K u ra ii (a lso  known as Teraktogenous K u rz ii, or th e  t ru e  chaulmoogra t r e e )
(Burma, Siam, C hina); in  a d d itio n  th e  o i l  e x tra c te d  from th e  two spec ies  
Hydnocarpus S ub in teg ra  (Siam) and Hydnocarpus Woodii (Borneo) seem to  be 
e f f e c t iv e  in  t r e a t i n g  le p e r s .
Having now b r ie f ly  review ed th e  more im portan t a n ti- le p ro s y  trea tm en ts  
whioh a re  or were in  u se , I  s h a l l  now consider th e  ro u tin e  tre a tm en t under th e  
fo llo w in g  h e ad s :-
1 . G eneral Treatm ent.
2 . S p ec ia l Treatm ent.
(a )  R outine.
(bJ C o n tra - in d ic a tio n s .
(c )  Com plications fo llow ing  in je c t io n s  -
1. G eneral.
2. L ocal.
3 . Local Treatm ent.
4 . Treatm ent of com plications and seq u e lae .
a) Lepra R eaction .
[b) A bscesses.
c j  U lcers (L ep ro tic  -  Trophic)
|d j  T ubercu losis  and Leprosy, 
e ) Lardaceous D isease.
1. General T reatm ent.
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Leprosy, being a chronic  d isease  and one of long d u ra tio n , the  success  
o f o n e 's  tre a tm e n t depends as much on th e  m aintenance of th e  p a t i e n t 's  general 
h e a lth  as on any sp e c if ic  remedy used. In  t r e a t in g  th e  general c o n d itio n  of the  
p a tie n t  emphasis should be l a id  on th e  fo llo w in g  p o in ts  : -
1. P red isp o sin g  d is e a s e s .  P red isp o s in g  d isea se s  p lay  a  la rg e  p a r t in
th e  e tio lo g y  of lep ro sy ; th e y  a lso  r e ta r d  p ro g ress . T h e re fo re , u n t i l  such
d isea ses  as s y p h i l i s ,  hookworm and m a la ria  a re  a ttended  t o ,  th e  s p e c if ic  
trea tm en t has l i t t l e  chance of success. The in je c t io n s  o f hydnocarpus o i l  oan 
be given a long  w ith  tre a tm en t fo r  a concom itant a ilm en t. I t  i s  a d v isa b le , 
however, to  w ithhold  th e  in je c t io n s  w hile courses of N.A.B. a re  being g iven , 
fo r  N.A.B. i t s e l f  i s  l i a b l e  to  produce re a c t io n s ;  but d u ring  the  subsequent 
m ercu ria l c o u rse s , th e  in je c t io n s  should be c a r r ie d  o u t.
2. Good Food. A p ro p e rly  balanced d ie t  i s  of g rea t importance i f  th e
trea tm en t o f lep ro sy  i s  to  meet w ith su ccess . The d ie t  should co n ta in  p le n ty  
o f f r e s h  v eg e tab le s  and f r u i t ;  s ta le  and p a r t i a l l y  decomposed food and h ig h ly  
sp iced  d a in t ie s  ( r e l is h e d  by n a tiv e s)  must be avoided.
3 . C o n stip a tio n . This i s  e s p e c ia l ly  s tre s s e d  because i t s  im portance 
i s  not g e n e ra lly  recogn ised  in  th e  tre a tm en t of le p ro sy . C o n stip a tio n  i s  
common among le p e r s ,  and a c o n stip a te d  le p e r  w il l  no t r e a d i ly  respond to  
tre a tm e n t.
4 . E xerc ise . As in  tu b e rc u lo s is ,  so in  le p ro sy , th i s  i s  one o f th e  
most im portan t ad ju n cts  to  tre a tm e n t, and th e re fo re  g re a t in s is te n c e  i s  placed 
on graduated e x e rc is e s . L epers, e s p e c ia l ly  those  in  th e  e a r ly  s ta g e s , a re  not 
i l l  men, and th e re fo re  can be g rad u a lly  tr a in e d  u n t i l  th ey  can tak e  compara­
t iv e ly  v io le n t  e x e rc is e , e .g .  w alking u n t i l  th ey  re a c h  a maximum of 10 to  15
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m iles  a day. For young a d u lts  such games as fo o tb a l l  and c r ic k e t  may be indulged  
in .  P h y sica l d r i l l  i s  ano ther e x c e lle n t form of e x e rc ise . E xercise  should  be 
stopped before  fa t ig u e  is  experienced .
6 . F resh  a i r . This p lay s  as im portan t a p a r t in  th e  trea tm en t of 
le p ro sy  as i t  does in  th e  tre a tm e n t of tu b e rc u lo s is .
6 . B aths. Warm and co ld  baths should be given and th e  p a tie n t w e ll 
rubbed down a fte rw ard s . P a t ie n ts  can be tau g h t to  rub  each o th e r down.
7. Sexual a c t i v i t y . T his should be in te rd ic te d  fo r  i t  tends to  sap the  
v i t a l i t y  needed to  overcome th e  in fe c t io n .
2 . S p ec ia l T reatm ent.
As s ta te d  e a r l i e r  th e  trea tm en t which has been g e n e ra lly  adopted i s  th a t  
of Hydnocarpus O il and C reosote (4#). I  s h a l l  confine my a t te n t io n  to  t h i s  
remedy, th e  techn ique d e sc rib ed  d i f f e r s  in  no re sp ec t i f  th e  e th y l e s te r  m ixture 
i s  used; th e  l a t t e r  m ixture ten d s  to  cause s tro n g e r re a c t io n s  and th e re fo re
should be used w ith  g re a te r  c a re .
The b e s t method of ad m in is te rin g  th e  o i l  i s  th a t  used and advocated by th e  
C a lcu tta  School o f T ro p ica l M edicine, th e  method of subcutaneous i n f i l t r a t i o n .  
The technique i s  as fo l lo w s ;-  Use a te n  c .c .  sy ringe w ith  a needle of s u i ta b le  
s iz e ,  and d iv id e  th e  body in to  e ig h t p a r ts ,  v i z ; -
1 . The ex tensor a sp ec t of th e  l e f t  arm.
2,  * " " " r ig h t  arm.
3  ^ » " " " l e f t  forearm .
4  ^ « » * " r ig h t  forearm .
6 . The l e f t  b u tto ck .
6 . The r ig h t  b u tto ck .
7 . The ex tensor a sp ec t of th e  l e f t  t h i ^ .
Q, * " * r ig h t  t h i# i .
^M.etKod o f sutcutaneovs inflltTa-tion.
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Never in je c t  in  th e  in s id e  of a lim b or near a bony su rface .
Having s e le c te d  one of th e  above s i t e s ,  in tro d u ce  th e  needle w ith  a sharp  
push in to  the  la y e r  between th e  s u p e r f ic ia l  and th e  deep f a s c ia  ( th e  needle 
should  be f r e e ly  moveable under th e  sk in ) and in je c t  § c . c . ,  th e n  withdraw th e
need le  p a r t i a l l y  u n t i l  the  p o in t i s  f r e e  from f a s c i a l  en tang lem ents; th en
in tro d u ce  th e  needle in  ano ther d ire c t io n  and in je c t  ano ther § c .c .  Continue 
th u s  round an arc of a c i r c l e ,  th e  o r ig in a l needle puncture being  th e  c e n tre .
In  t h i s  way one should be ab le  to  in je c t  5 c .c . s  or more by pun c tu rin g  th e  sk in  
once only . In je c t io n s  are given tw ice a week, commencing w ith  1 c .c .  ( in  bad 
sk in  cases w ith  ^ c . c . )  and going up to  12 c . c . ,  in c re a s in g  by ^  c .c .  each tim e . 
D uring th e  tre a tm e n t a watch should be kept on any re a c tio n s  which may occur.
While one cannot la y  down hard  and f a s t  ru le s  as to  th e  stoppage of th e  in je c t io n s  
d u rin g  a r e a c t io n ,  y e t the  fo llo w in g  may serve  as a guiding p r in c ip le : -  I f  th e  
tem peratu re  p e r s i s t s  fo r  more th a n  24 hours a f t e r  th e  in je c t io n  do not 
in c re a se  th e  dose; i f  i t  keeps up fo r  more th an  48 hours, halve the  dose, i f  fo r  
more th an  72 h o u rs , s top  th e  in je c t io n s .  As experience i s  gained one w i l l  
o f te n  f in d  th a t  th e  in je c t io n  o f sm all doses can be c a u tio u s ly  continued in
s p i te  of s l ig h t  r i s e s  of tem p era tu re .
O o n tra - in d ic a tio n s .
1. Pulmonary tu b e rc u lo s is . This i s  th e  c h ie f  c o n tra - in d ic a t io n  to  
tre a tm e n t. Hydnocarpus O il and i t s  d e r iv a tiv e s  cause severe  re a c tio n s  in  th o se  
cases which a re  com plicated by tu b e rc u lo s is  and th e re fo re  should not be g iven . 
Reactions a re  l i a b le  to  cause se r io u s  exacerb a tio n s  of th e  tu bercu lous 
p rocesses.
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2. N e p h r it is . N ep h ritis  i s  a common com plica tion  of le p ro s y  and the  
C u lion  A u th o rit ie s  s t r e s s  th e  harm ful e f f e c ts  th a t  may be produced in  such 
oases w ith  th e  hydnocarpus o i l  p re p a ra tio n s .
3 . Eye l e s io n s . I r i t i s  and I r i d o c y c l i t i s .  I f  th e  p a t ie n t  h a s , or 
develops du ring  tre a tm e n t, i r i t i s ,  or fo r  th a t  m a tte r any inflam m ation of th e  
component p a r ts  of th e  eye, th e  tre a tm en t should be stopped a t  once, and the  
eye le s io n s  t r e a te d  a c t iv e ly ,  th e  in je c t io n  of hydnocarpus o i l  not being 
continued  u n t i l  th e  eyes have com pletely  recovered .
Dimness o f v is io n . This i s  a symptom sometimes complained of by 
p a t ie n ts  under tre a tm en t w ith  hydnocarpus o i l  p re p a ra t io n s , and i s  probably 
a to x ic  m a n ife s ta tio n  of th e  drug . In je c tio n s  should be stopped and I  have 
found ammonium c h lo rid e  f iv e  g ra in s  th re e  tim es a  day to  be b e n e f ic ia l .
4 . D e b ili ty . Treatm ent w ith  hydnocarpus o i l  should not be given to  th e  
d e b i l i t a te d  or em aciated s u b je c ts . Sometimes i f  la rg e  doses (above 10 c . c . s . )  
a re  continued  fo r  long  periods th e  p a t ie n t  begins to  lo se  weight and i f  trea tm en t 
i s  c a r r ie d  on d e b i l i ty  ra p id ly  ensues. I t  i s  w ise th e re fo re  when a dose of
12 c . c . s .  i s  reached to  re tu rn  to  5 c . c . s .  and begin  to  work up again ; 
s to p p in g  th e  in je c t io n s  fo r  two or th re e  weeks every  few months i s  sometimes 
found to  be b e n e f ic ia l .
C om plications fo llo w in g  in je c t io n s .  1. General.
(a )  Immediate. Some p a tie n ts  complain o f d iz z in e s s , choking and a 
t i g h t - f e e l in g  in  th e  ch est im m ediately a f te r  in je c t io n ;  a sh o rt r e s t  in  th e  
recumbent p o s itio n  i s  g en e ra lly  s u f f ic ie n t  to  overcome t h i s .  I f  th e  e s te r
(63)
p re p a ra tio n s  a re  used and a v e in  i s  e n te red , severe  coughing g e n e ra lly  ensues; 
t h i s  passes o ff  f a i r l y  soon and i s  not as a ru le  s e r io u s . When th e  o i l  i s  used 
ca re  must be tak en  to  see th a t  th e  p o in t of th e  need le  has not p en e tra ted  a v e in . 
T h is  can be done by p u llin g  g en tly  on th e  p is to n  of th e  syringe before  in je c t in g  
th e  o i l .  The dangers of f a t  emboli a re  not n e g l ig ib le .  Most of th e  immediate 
com plications a re  unim portant and not a few tak en  advantage of by th e  more tim id  
p a t ie n ts  as an excuse to  d isco n tin u e  tre a tm en t.
(b ) D elayed. Frequent com plain ts of p a in  and cough accompanied by lo s s  
o f w eight should put th e  p h y sic ian  on guard a g a in s t th e  p o s s ib i l i ty  of a c t iv a t io n  
o f  a  l a t e n t  tu b e rcu lo u s  focus. I f  th e  p a tie n t complains of th e  p e rs is te n c e  of 
headache, d iz z in e ss  and general m a la ise , th e  u rin e  should be c a r e fu l ly  examined 
f o r  albumen and o th e r  abnormal c o n s t i tu e n ts .
Com plications fo llo w in g  in je c t io n s .  I I .  L ocal.
(a )  C om plications a t  s i t e  o f in je c t io n . I f  in je c tio n s  a re  given p ro p e rly  
th e re  should be no p a in  a f t e r  th e  f i r s t  few m inu tes. Continued p a in  w ithout 
inflam m ation or in d u ra tio n  may be due to  b ru is in g  of the  t i s s u e  as th e  r e s u l t  
of u s in g  a b lu n t n e ed le , or in je c t in g  too  near bony su rfaces  or in  a p a r t
where th e  sk in  i s  te n s e .
(b ) In d u ra tio n . I f  more th an  § to  1 c .c .  i s  in je c te d  in  one spot hard
in d u ra te d  sw ellin g s  a re  ap t to  occu r. These should  be t r e a te d  by fom en ta tions.
(c )  A bscesses. I f  too  la rg e  a  q u a n tity  i s  in je c te d  in to  one spot an 
abscess i s  l i a b le  to  fo llow . T his should be a s p ir a te d  and weak t r .  o f io d in e  
in je c te d  a f t e r  th e  pus i s  w ithdrawn. Unless v e ry  la rg e ,  or i f  th e  pus re p e a te d ly
en
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g a th e rs  a f te r  two or th re e  a s p i r a t io n s ,  such ab scesses  need not be opened,^ as th e  
pus i s  found to  be s t e r i l e .  I f  th e  sy ringe  or need le  has been contam inated, 
any s e p tic  abscess which might r e s u l t  should be t r e a te d  on o rd in ary  su rg ic a l 
l in e s  by in c is io n s  and fre e  d ra in a g e .
Local T reatm ent.
Local Treatm ent of Leprous le s io n s . Counter i r r i t a n t s  o f v a rio u s  d e sc r ip ­
t io n s  have been long  used in  th e  trea tm en t of le p ro s y . As a r e s u l t  of va rio u s  
t r i a l s  M u ir(l) found th a t  the  b e st a p p lic a tio n  fo r  lep rous le s io n s  was
t r i c h lo r a c e t i c  a c id .
Treatm ent of depigpiented p a tch es , sk in  ra sh es  and nodu les . A ll patches 
should  be pa in ted  w ith  tro c h lo ra c e tic  a c id , d i lu te d  1 .6  fo r  th e  fa c e , and 1.3 
f o r  th e  body. Only a few patches should be p a in te d  a t  a tim e and th e  same s e t  
o f pa tches should not be t r e a te d  more than  once in  t e n  days. T r ic h lo ra c e tic  a c id  
i s  a s tro n g  i r r i t a n t  and may c au s^ u lc e ra tio n  i f  used in ju d ic io u s ly . For 
nodules one in  one ac id  may be used , but only p a in t a few a t  a tim e.
Treatm ent of C om plications and Sequelae.
1 . Lepra R eac tion . This in  i t s  more marked form is  c a l le d  " le p ra - f e v e r " , 
and i s  an im portan t co n d itio n  which should be reco g n ised  by a l l  who t r e a t  
le p e r s .  I t  i s  seen both ir^ re a te d  and u n trea ted  p a t ie n ts ,  but i f  any th ing  
ra th e r  more fre q u e n tly  in  the  form er. Treatment ten d s  to  break up th e  b a c i l l la r y  
f o c i  and so may p r e c ip i ta te  a r e a c t io n . L ep ra -reao tio n  i s  g e n e ra lly  ushered in  
by a r i s e  of te m p e ra tu re , and in  s k in  cases e s p e c ia l ly ,  f r e s h  e ru p tio n s  are  ap t 
to  break o u t. These may be ery them atous, p a p u la r , v e s ic u la r  or n o d u la r, 
depending on th e  s tag e  of th e  d ise a se  and th e  s e v e r i ty  o f th e  re a c t io n . When
R e f , 1 . Muir (E .)  "E x terna l M edication in  L eprosy ." In d ia n  M edical G ase tte ,
1926. May, Vol. 61. No. o . p .^ io .
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th e  a tta c k s  a re  m ild and th e  p a t ie n t  i s  in  th e  s tag e  of commencing immunity, 
th e  sharp  fev er induced by such re a c tio n s  i s  u su a lly  b e n e f ic ia l .  But in  i t s  
more severe  form s, and e sp e c ia lly  in  th e  non-immune s ta g e , re a c tio n s  are  harm ful 
and i f  th e se  a re  rep ea ted  or l a s t ,  as in  some cases  fo r  weeks, a d e f in i te  
c a c h e tic  co n d itio n  may s e t  in .
L e p ra -re a o tio n  does not on ly  m anifest i t s e l f  in  fev er and exacerb a tio n  
o f sk in  symptoms, but rheum atic p a in s , n e u r i t i s ,  o r c h i t i s ,  or a d e n it is  may a l l  
be found. The n e u r i t i s  which i s  sometimes seen may be very  se v e re , and th e  
nerve may become very  sw ollen and p a in fu l, as th e  fo llow ing  case i l l u s t r a t e d  : -  
CASE XXIII. While v i s i t i n g  a p ro v in c ia l le p e r  home, I  was shown a casejbf 
sev e re  n e u r i t i s  of th e  u lnar nerve . The p a tie n t  had lep ro sy  fo r  more th an  a year 
and he had w ith in  th e  l a s t  few months developed a severe n e u r i t i s  which had 
r e s i s t e d  a l l  tre a tm e n t. On exam ination the  r ig h t  u ln a r nerve was extrem ely 
sw ollen and te n d e r  a t th e  elbow, f lu c tu a t io n  was e l i c i t e d ,  and I  decided to  
o p e ra te . An in c is io n  4" long  was made over th e  sw ellin g  and th e  u ln ar nerve 
exposed and com pletely fre e d  and in c is io n  of 3 in s .  was made in to  th e  nerve 
sh ea th , and a sm all q u a n tity  of sero -p u ren t f lu i d  escaped. The nerve was 
f re e d  from i t s  shea th  and dropped back again  and th e  sk in  in c is io n  sewn up.
The immediate r e s u l t  of th e  o p e ra tio n  was r e l i e f  of pain  and by th e  tim e I  
l e f t  th e  ten d e rn ess  had com pletely  subsided . The subsequent h is to ry  o f th e  
case could no t be follow ed.
The n a tu re  o f th e  phenomena c a lle d  " le p ra -re a o tio n "  a re  im p erfec tly  
understood; th e  theo ry  th a t  i s  most accep tab le  to  me i s  th a t  put forw ard by 
the  workers a t  C ulion, who consider th a t  i t  i s  an a l l e r g ic  phenomenon, analagous 
to  the  s e n s i t i s a t io n  phenomena seen in  tu b e rc u lo s is . Another and o ld e r th e o ry
(66)
i s  th a t  th e  re a c tio n s  are  exaggerated  stag es  of th e  lep rous p ro cess ; but th e  
rem arkable lack  of to x ic i ty  of th e  b a c i l l i  g e n e ra lly  i s  very  s t r ik in g ,  and i t  i s  
d i f f i c u l t  to  conceive th a t  the  b a c i l lu s  can suddenly and sp o ra d ic a lly  produce 
r e a l  to x in s  in  any g rea t amount. Again, ano ther o b je c tio n  to  t h i s  th eo ry  th a t  
th e  C ulion  workers p o in t out i s  " th a t  in  the  o rd in a ry  phases o f th e  d isease  th e  
p o t e n t i a l i t y  of pus p roduction  i s  not even su g g ested , while i t  commonly occurs 
in  severe  le p ra - r e a c t io n ." (^ )  Whatever th e  ex p lan a tio n  of le p ra - re a c t io n ,  
i t  i s  im portant to  recogn ise  and t r e a t  i t .
M ild a tta c k s  of le p ra - re a c t io n  can only be d e tec te d  by keeping re g u la r  
tem p era tu re  c h a r ts .  Four-hourly  reco rd s  are  p re fe ra b le  and in je c t io n s  should 
be re g u la te d  acco rd ing  to  the  tem peratu re  c h a r t .  In  more severe  cases the  
p a t ie n t  should be put to  bed and th e  bowels w e ll opened w ith a s a l in e  a p e r ie n t .  
I f  headaches, rheum atic or n e u ra lg ic  pains a re  s e v e re , phenaoetin  or a s p i r in  
should  be given. Large doses of sodium b icarbonate  are b e n e f ic ia l ,  and 10 m.
Of 1 .1 ,000  a d re n a lin  so lu tio n  in  30 m. of normal s a lin e  once a day sometimes 
has a marked e f f e c t .  I f  the fe v e r  l a s t s  fo r  more th a n  a week an in je c t io n  of
0.02 or 0.04 gms. of Potassium  Antimony T a r tra te  sometimes b rin g s  th e  r e a c tio n  
to  an abrupt end. During the  acu te  f e b r i le  s tag e s  a b land, s e m i-f lu id  d ie t  i s  
in d ic a te d . I f  th e re  i s  accompanying n e u r i t i s  and th e  e ffe c te d  nerve i s  sw o llen , 
te n se  and p a in fu l ,  th e  nerve sh ea th  should be w e ll opened and th e  wound c lo se d . 
The nerve sh ea th  i t s e l f  should not be c losed . Should a nerve abscess develop 
i t  should be opened under s t r i c t l y  a se p tic  co n d itio n s  and th e  wound swabbed 
out w ith  weak t in c tu r e  of iod ine  and sewn up w ithou t d ra inage; fo r  i f  i t  i s  
d ra ined  secondary in fe c tio n s  a re  l i a b le  to  occu r. In  chronic le p ra - re a c t io n  a
Ref. 1. H.W. Wade & J.K . Rodriguez. "A D esc rip tio n  of Leprosy, i t s  E tio lo g y .
P athology, D iagnosis k T reatm ent". ( In  th e  P re s s .)
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low grade suppura ting  a d e n it is  i s  sometimes p re s e n t, a f fe c t in g  e s p e c ia l ly  the  
in g u in a l g lands. These a f fe c t io n s  a re  v e ry  in t r a c ta b le  and can only  be t r e a te d  
by c o n s tan t a n t is e p t ic  d re s s in g s ; weak t r .  of io d in e  so u se fu l in  th e  trea tm en t 
o f tro p h ic  u lc e rs  i s  to o  p a in fu l a remedy fo r  e x ten s iv e  use. Complete su rg ic a l  
removal i s  ha rd ly  a p r a c t ic a l  measure in  many c a se s ; however, where p o s s ib le , 
o p e ra tio n  might be t r i e d .
Treatm ent o f U lcers .
These are n a tu ra l ly  d iv ided  in to  two ty p e s ; -
(a )  True le p r o t ic  u lc e r s .
(b ) Trophic u lc e rs  fo llo w in g  nerve d e s tru c t io n .
(a )  L epro tic  u lc e r s . These a re  b e st t r e a te d  w ith  a p p lic a tio n s  o f crude 
chaulmoogra o i l ;  w ith  c a re fu l trea tm en t and w ith  due reg a rd  to  g en era l c le a n l i ­
ness th ey  g en era lly  c leap  up. U lce ra tio n  of th e  n a sa l mucosa is  sometimes 
tire so m e . The fo llo w in g  p re s c r ip tio n  I  have found most u s e f u l ; -
R. Camphor Dramchms Two
C reosote " Two
Hydnocarpus O il Ounces One
O live O il " Two
S. Two or th re e  drops to  be p laced  in  th e  nose tw ice  a week.
C ru s ts  can be kept from form ing by soaking a l i t t l e  gauze in  l iq u id  p a ra f f in  
and ap p ly ing  n ig h t and morning.
(b) Trophic u lc e r s . For sm all ab rasions th e se  can be sea le d  by a p p lic a -  
t i e n s  of t r .  benzo in i Co a f te r  having  thoroughly  c leansed*w ith  io d in e . Larger 
u lc e rs  should be d re ssed  w ith  gauze soaked in  t r .  l o d i i  m it is ,  o r 1.1000 basic  
fu o h s in . For c lean in g  up fo u l u lc e rs  th e  su rface  should be c lean sed  w ith
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hot permanganate s o lu tio n , d r ie d  and gauze soaked in  t r .  o f iod ine  a p p lie d . A 
u se fu l but more expensive remedy i s  hydrogen peroxide (lOJ^). The su rfa ce  of 
th e  u lc e r  i s  pain ted  w ith  th i s  a f t e r  pe^lim inary  c le a n s in g  w ith  potassium  
perm anganate; th i s  is  an e x c e lle n t remedy fo r  th e  s e p tic  co n d itio n s  which so 
o f te n  fo llo w  burns in  secondary a n a e s th e tic  c ase s . Hot fom entations and wet 
d re ss in g s  a re  sometimes ap p lied  to  la rg e  fo u l u lc e rs  in  th e  hope th a t  in  th i s  
way sloughs w il l  sep a ra te  more ra p id ly , but th e  t i s s u e s  being so d e v i ta l is e d  do 
not respond to  such tre a tm e n t; in s te a d  th e  surrounding  sk in  becomes.oedematous 
and re^d  and while a few sloughs w il l  s e p a ra te , ye t th e  ho t moist d re s s in g s  
a ffo rd  a good medium fo r  s e p tic  organisms and in s te a d  of c lean in g  up th e  fo u l 
su rface  th e  in fe c t io n  sp reads to  th e  surrounding  t i s s u e ,  and th e re  i s  a grave 
dahger of m oist gangrene fo llow ing . The b e st method of d e a lin g  w ith  ex ten siv e  
fo u l u lc e r s  i s  to  wash th e  p a r t w ell in  hot permanganate so lu tio n . A perman­
ganate bath  may be used , but th e  lim b should not be immersed fo r  more th a n  te n  
m inutes; a f t e r  the  bath  th e  u lc e ra te d  su rface  i s  c leaned  up and a l l  sloughs 
are  c a r e f u l ly  sep a ra ted  w ith  a p a ir  of fo rc e p s , th en  th e  whole i s  w e ll and 
thorough ly  d r ie d , t in c tu r e  o f iod ine  i s  th e n  ap p lied  to  th e  whole s u r fa c e ,  o r , 
a l t e r n a t iv e ly ,  hydrogen peroxide* th e  u lc e r  i s  th e n  w ell dusted w ith  a 1.3 
boroiodoform  powder and dry gauze i s  ap p lied  and th e  lim b bandaged. In  severe 
cases fo u r-h o u rly  d re ss in g s  may be needed. In  th i s  way th e  su rface  i s  kept as 
dry  as p o s s ib le ,  and th e  boroiodoform a c ts  as an a n t i s e p t ic  and d e o d o rise r .
Many advanced tro p h ic  so res become in fe c te d  w ith  maggots as a  r e s u l t  
of continued  n eg lec t when th e  p a tie n t i s  o u ts id e  a le p e r  home. The most 
e f f ic ie n t  way to  deal w ith  maggot in f e c t io n  i s  to  k i l l  th e  maggots w ith
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chloroform  and e x tra c t them w ith  fo rc e p s , and then  d re ss  su rface  w ith  io d in e  
and boroiodoform  as d e sc rib e d .
Trophic u lc e ra tio n  w ith  sinuses a re  o f te n  seen , and when such s in u se s  
occur in  th e  f e e t  and hands th e  in fe c t io n  ten d s  to  spread  down the  tendon sh e a th , 
and th e  s e p t ic  process i s  hard to  c o n tro l;  one f e a r s  opening up th e  whole 
s inus l e s t  th e  in fe c t io n  spreads s t i l l  f u r th e r .  I  have found th a t  such sinuses 
h ea l r a p id ly  i f  t in c tu r e  of iod ine i s  in je c te d  a long  th e  whole le n g th . This is  
done every  o th e r day t i l l  th e  s inus c lo se s . Because of th e  complete lo s s  of 
pa in  sense in  secondary a n a e s th e tic  c a se s , t in c tu re  of iod ine  can be f r e e ly  
used , and being  a s p i r i t  so lu tio n  th e  o b je c tio n  to  wet d re ss in g s  i s  overcome. 
T u b e rc u lo s is .
As s ta te d  e a r l i e r ,  a c tiv e  p h th is is  i s  a  c o n tra - in d ic a t io n s  to  chaulmoogra 
th e rap y . The e th y l e s te r s  of cod-1 iv e r  o i l  mixed w ith  iod ine  can be used; 
th e  dose i s  -  4 c . c . s .  Under th i s  trea tm en t both th e  tu b e rc u lo s is  and 
lep ro sy  ten d  to  h e a l, but as such cases a re  u su a lly  advanced, s p e c ia l  t r e a t ­
ment i s  of l i t t l e  a v a i l .  Sodium M orrhuate (3^) may be used in s te ad  of th e  
e s te r s .
Lardaceous d is e a s e .
In  my experience t h i s  i s  an uncommon com plication  of le p ro sy , having  
only seen one w ell marked case . The trea tm en t i s  a long  general l in e s .  
Hydnocarpus o i l  in je c t io n s  must nn no account be g iven; s e p tic  f o c i ,  e t c . ,  
must be c a r e fu l ly  t r e a te d ,  and the  general h ea lth  m ain tained  a t  as h igh  a 
le v e l as p o s s ib le . In  s p i te  of a l l  trea tm en t the  p a t ie n ts  tend  to  get r a p id ly  
worse.
Note 1. Formula -
E th y l E ste r God L iv er O il 1 p a r t 
Iod ine  t  p a r t
O live O il 4 p a r ts
Dose J  -  4 c . c . s .
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PREVENTION.
* * * * * * * * * * *
A ll a re  fa m il ia r  w ith  th e  re g u la tio n s  fo r  th e  se p a ra tio n  of le p e rs  which 
a re  to  be found in  th e  B ib l ic a l  re c o rd s . "Unclean, unc lean , w ithout th e  camp 
s h a l l  be h is  h a b ita t io n " , has been the  sen tence  passed on th e  le p e r in  many 
c o u n tr ie s . U n til re c e n tly  th e  only method fo r  th e  p rev en tio n  of le p ro sy  which 
was considered  a t  a l l  e f f ic a c io u s  was th e  method of compulsory seg reg a tio n .
The seg reg a tio n  of le p e rs  combined w ith  an in c rease  of knowledge on th e  p a rt 
o f the  p u b lic  of the  im portance of c le a n l in e s s ,  and o f hygien ic  req u irem en ts , 
have been th e  main fa c to rs  in  r id d in g  th e  c h ie f  c o u n trie s  of Europe o f th i s  
menace. As po in ted  out in  an e a r l i e r  p a r t iff t h i s  T hesis (v ide p .3 . ) i t  i s  
in  ju s t  th o se  co u n trie s  where s t r i c t  s e g reg a tio n  was n eg lec ted  th a t  lep ro sy  
s t i l l  l in g e r s .
When methods of compulsory seg reg a tio n  were in tro d u ced  in to  th e  c o u n trie s  
of Europe, th e  d isease  was a lread y  on a d e c lin e . I t  can be re a d i ly  understood , 
th e n , th a t  t h i s  method succeeded in  com pleting th e  e lim in a tio n  of le p ro sy . 
Im pey(l) was th e  f i r s t  a u th o r i ty  to  doubt th e  p r a c t i c a b i l i t y  o f compulsory 
seg reg a tio n  in  co u n trie s  where le p e rs  e x is te d  in  enormous numbers. He s ta te d  
th a t  " th e  r e s u l t s  of th e  s tr in g e n t  Cape Leprosy R epression  Act have no t been 
s a t i s f a c to r y ,  and th a t  th e  d isease  had s te a d i ly  in c re a se d " . In  1921 Jose 
A lbert(2) reviewed th e  r e s u l t s  of 15 years compulsory seg reg a tio n  in  th e  
P h il ip p in e  Is la n d s , and published  th e  fo llow ing  in s t r u c t iv e  ta b le .
Ref. 1 . Impey (S .P .)  S. A frican  M edical Record. 1918. May 26. Vol. 16. No. 10,
2. Jose A lb e rt. "Leper Segregation  in  th e  P h il ip p in e s " . The Jo u rn a l
of th e  P h ilip p in e  Is la n d s  M edical A sso c ia tio n . V ol. 1. 
Ju ly  -  Aug. 1921. No. 4 . pp. 131-142.
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Number of le p e rs  adm itted  to  th e  G ulion Leper Polony.
Ju ly -  December, 1906 802
Jan . 1907 690
N H 1908 1,603.
H R 1909 1,378
N R 1910 930
N R 1911 889
« R 1912 964
R R 1913 795
R R 1914 859
R R 1915 665
R R 1916 966
R R 1917 613
R R 1918 973
R R 1919 551
R R 1920 603
From January to  May 1921 384
T his w r i te r  concludes from a review  of th e se  f ig u re s  th a t  ; -  ( l )  " F if te e n  years  
of th e  experim ent in  complete seg reg a tio n  in  C ulion have not succeeded in  
reducing  th e  annual number of adm issions to  any reasonab le  d eg ree , which m i ^ t  
ju s t i f y  the  c o n tin u a tio n  of such a measure". (2 ) "The C ulion experim ent i s  not 
based upon our p re sen t knowledge of the  degree o f contagiousness of th e  d isea se  * 
and (3 ) t h a t  th e re  i s  " s u f f ic ie n t  reaso n  to  condemn th e  p re sen t system  o f com­
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p u lso ry  seg reg a tio n  of a l l  le p e rs  as being u n ju s t i f ie d ."
While many a u th o r i t ie s  came to  see th e  f u t i l i t y  of endeavouring compul­
s o r i l y  to  seg reg a te  a l l  lep e rs  in  co u n trie s  where th e  numbers ra n  in to  hundreds 
o f thousands, Muir^^^ was the  f i r s t  to  propound an a l te rn a t iv e  method fo r  
d e a lin g  w ith  th e  le p e r  problem. A fte r s ta t in g  th a t  "while le p e r  co lo n ies  and 
h o s p i ta ls  may seg reg a te  sev e ra l thousands of le p e rs  a t  heavy expense to  th e  
r a te -p a y e rs ,  th ey  cannot hope to  a t t r a c t  many e a r ly  case s ."  Muir puts forw ard 
a new method of c o n tro l of th e  d isea se  when he s a id  " i f  p ro g ress  i s  to  be made 
th e  problem must be ta ck led  a t  th e  fo u n ta in  head. In  o th e r w ords, those  who 
a re  in  th e  e a r ly  s tag es  o f th e  d isease  must be a t t r a c te d  and b r o u ^ t  under 
tre a tm en t befo re  th e y  have had tim e to  become a danger to  th e  community."
"This o b je c t can only  be a t ta in e d  by opening d isp en sa rie s  in  endemic a reas  
and p u ttin g  them in  the  charge of those who have had s u f f ic ie n t  experience 
and have been s p e c ia l ly  t r a in e d  fo r  th e  purpose."
In  a re p o r t  issued  to  th e  Public H ealth  Department of th e  Government 
o f Siam, th e  w r i te r  gave th e  fo llow ing  as th e  c h ie f  reasons ag a in s t compulsory 
s e g re g a tio n :-
1. I t  only brings th e  e a s i ly  reco g n isab le  le p e r under c o n tro l. The 
e a r ly  and more hopeful cases remain in  h id in g ; and as e a r ly  sk in  le p ro sy  i s  
not e a s i ly  diagnosed th e  m a jo rity  of le p e rs  w i l l  remain in  th e  in fe c tiv e  s tag e  
f o r  a p e r io d , of what may be y e a rs , before th ey  are seg reg a ted .
2 . I t  pu ts an unbearable burden on a s ta t e  and e n ta i l s  the  ex p en d itu re  
of v a s t sums of money.
Ref. 1 , Muir (E .) . "Notes on T ransm ission of Leprosy". Ind ian  M edical
G aze tte , 1923. V ol. 58, p .674.
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In  support o f th e  f i r s t  reaso n  a g a in s t compulsory se g reg a tio n , th e  
census re tu rn s  fo r  In d ia  can be quoted . In  1921 i t  was e stim ated  th a t  th e re  
were 102,000 le p e r s ,  but from p e rso n a l experience I  am convinced th a t  th i s  
number can be m u ltip l ie d  by e ig h t or even te n  befo re  an accu ra te  e s tim ate  would 
be a r r iv e d  a t .  In  an a rea  in  B ihar (In d ia )  in  which th e  w r i te r  was asked to  
send in  a  re p o rt concern ing  a rumour of the  g rea t p revalence of le p ro sy  in  th a t  
d i s t r i c t ,  t h i r t y  e a r ly  le p e r s ,  none of whom were en te red  on th e  census r e tu r n s ,  
were picked out a t  random from a crowd th a t  gathered  out o f c u r io s i ty .  Such 
examples could be m u ltip lied  many tim es.
For support of the  second reason  one only  needs to  s tudy  th e  expenditu re  
o f th e  s ta te s  th a t  advocate compulsory seg reg a tio n . One s i x t i e t h  of th e  
f in a n c ia l  budget of th e  P h ilip p in e  Is lan d s  i s  expended on le p ro sy  work.
In  a le c tu re  d e liv e red  by th e  w rite r  to  th e  P rinces and N o b ility  of 
Siam(^), th e  need of e f f ic ie n t  methods of p rophy lax is was s t r e s s e d  and the  
fo llo w in g  th re e  rea so n s , which account fo r  th e  continuance of le p ro sy , were 
g iven: -
1 . Im perfec t knowledge of th e  d isease  on th e  p a rt of th e  g rea t m a jo rity  
o fth e  m edical p r a c t i t io n e r s  in  th e  country , and th e re fo re  t h e i r  i n a b i l i t y  to  
ad v ise  and t r e a t  th e  d isea se .
2 . Lack of knowledge as to  th e  exact number of le p e rs  in  th e  co u n try , 
and d is t r ib u t io n  and type of le p ro sy  in  e x is te n c e .
3. Lack of knowledge on th e  p a rt of th e  general p u b lic  and so the  
le p e r ,  not knowing th a t  e a r ly  lep ro sy  can be "cured" i f  t r e a te d  p ro p e rly , w i l l
Ref. 1 . R.G. Cochrane. "How to  Rid a Country o f Leprosy". R e -p rin t of
Lecture pub lished  by "World Dominion P ress  ,
1 , Tudor S t r e e t ,  E.G. 4 ,
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not come fo r  trea tm en t and h is  f r ie n d s  w i l l  not fo rce  him to  go, because th e y  
f e a r  he w i l l  be shut up in  an asylum and never be l ib e r a te d .
In  view of th ese  c o n s id e ra tio n s , any scheme th e re fo re  which i s  designed  
to  cope w ith  t h i s  problem should include
1. The t r a in in g  of th e  M edical P ro fe ss io n  ( in c lu d in g  s tu d en ts )  in  th e  
d iag n o sis  and p reven tion  of le p ro sy , and th e  education  o f th e  general p u b lic  
by means of propaganda.
2. E stab lishm ent of le p ro sy  h o s p ita ls  where th e  e a r ly  in fe c tiv e  case 
can be t r e a te d  in  an atmosphere which encourages hope.
3 . E stab lishm ent of o u t-p a tie n t d isp e n sa rie s  fo r  th e  trea tm en t o f th e  
e a r ly  n o n -in fe c tiv e  c a se s , and those in fe c t iv e  cases which can be e f f i c i e n t l y  
seg rega ted  in  th e i r  homes.
4 . The maintenance of a few asylums where th e  pauper and beggar le p e r  
in  th e  advanced stag es  of th e  d isease  can be cared fo r  in  a humane manner.
These p o in ts  w il l  not be considered  in  d e t a i l : -
1 , The tra in in g ; of th e  Medical P ro fe ss io n  and General P u b lic . Whatever 
th e  scheme i s  fo r  th e  p rophy lax is of le p ro sy , th e re  can be no doubt t h a t  th e  
general p r a c t i t io n e r  p lays a very  g rea t p a r t in  th e  p rev en tio n  of t h i s  d is e a se . 
I t  i s  to  th e  general p r a c t i t io n e r  th a t  th e  le p e r comes f i r s t ,  in  a g re a t 
number o f in s ta n c e s , and i f  he i s  unable to  d e te c t th e  e a r ly  signs of th e  
d is e a se , th e  consequences may be d is a s tro u s ,  not only  to  th e  in d iv id u a l, but 
to  the  co un try  a t  la rg e . T herefore th e re  should be courses a t s u i ta b le  cen tre s  
in  th e  d iag n o sis  and tre a tm e n t of le p e rs  fo r  p ra c t i t io n e r s  and m edical s tu d en ts . 
Propaganda w ith  a view to  educa ting  th e  general pub lic  can only meet w ith
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success i f  th e re  a re  enough doc to rs  t r a in e d  who a re  capable o f t r e a t i n g  the 
d is e a s e , ...........
2* E stablishm ent of Leprosy H o sp i ta ls . Such h o s p ita ls  should be o rgan ised  
a lo n g  th e  l in e s  of tu b e rc u lo s is  s a n a to r ia ,  where on ly  th e  cases th a t  w il l  
re co v er and be ab le  to  resume normal l i f e  again  would be ad m itted . The s i tu a t io n  
o f th e se  h o sp ita ls  should be c a r e fu l ly  s e le c te d  w ith  a view to  p ro v id in g  ample 
ground which the  p a t ie n ts  can c u l t iv a te ,  and ample room fo r  games and p h y sica l 
e x e r c is e s .  In  a d d itio n , an adequate w ater supply  should be a v a ila b le  and th e  
s i t e  which i s  chosen should not be on swampy or m alarious la n d s . Too o fte n  th e  
s p i r i t  of "any th ing  w il l  do" i s  seen in  th e  s e le c t io n  of a p iece  of land  fo r  
such in s t i t u t i o n s .  The b u ild in g s  should be w ell b u i l t  and th e  p a t ie n ts  graded 
acco rd in g  to  th e  s tag e s  of the d is e a s e , so th a t  e a r ly  nerve oases and e a r ly  
sk in  cases are as p o ss ib le  p laced in  sep ara te  w ards. The most s u i ta b le  type 
o f b u ild in g  i s  one which i s  d iv id ed  in to  th re e  w ards, each ward h o ld ing  fou r 
p a t ie n t s ,  or th e  c o ttag e  system can be encouraged. There should be a c e n tr a l ly  
p laced  h o s p ita l  fo r  those  cases which need s p e c ia l  tre a tm e n t, fo r  example, 
th o se  su ffe r in g  from o ther acu te  fe v e rs , acute le p ra - re a c t io n  and a lso  fo r  
s u rg ic a l  em ergencies. The a d m in is tra tio n  b lock , ch ap e l, r e c re a t io n  room, e t c . ,  
should  be a l l  conven ien tly  p laced . An e f f i c i e n t  conservancy system i s  e s s e n t i a l ,  
th e  best being  a water system , linked  up w ith  a number o f s e p tic  ta n k s . I f  
c a re fu l ly  su p erv ised , tre n c h in g  of the  n ig h t s o i l  i s  s a t i s f a c to r y .  The s t a f f  
should c o n s is t  of a s p e c ia l ly  tra in e d  m edical man, h is  a s s is ta n t s  and n u rse s .
I f  th e  h o s p i ta l  i s  la rg e , i t  i s  almost e s s e n t ia l  to  h a ïe  a f u l l y  q u a l i f ie d  
n u r s in g - s is te r  in  charge. There should be an a d m in is tra tiv e  o f f ic e r  a p a r t  from
i-
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th e  m edical o f f ic e r .  I f  such h o s p ita ls  were a v a i la b le , th e y  could a ls o  be used 
as c en tre s  fo r  re sea rch  and te ac h in g .
O ut-P atie n t D isp en sa rie s . I t  i s  w ell known th a t  many e a r ly  oases of 
lep ro sy  need not be seg reg a ted , and, f u r th e r ,  i t  would be im possib le , on account 
o f th e  expense invo lved , to  have a s u f f i c i s n t  number o f lep ro sy  h o s p i ta ls  to  cope 
w ith th e  problem. Leprosy d isp en sa rie s  or o u t-p a tie n t c l in ic s  should be 
e s ta b lis h e d  in  a l l  im portan t towns, and in  th e  d i s t r i c t s  where le p ro sy  is ' 
p re v a le n t, a doctor who had sp e c ia l t r a in in g  could be p laced  in  charge and 
would t r e a t  su ita b le  c a se s . Cases needing sp e c ia l care  in  trea tm en t could i f  
p o ss ib le  be tra n s fe r re d  to  th e  n earest lep ro sy  h o s p i ta l ;  advanced cases would 
be r e je c te d ,  o r , i f  paupers, sen t to  th e  n ea res t le p e r  asylum.
4* The Place  o f th e  Leper Asylum. So long as th e re  are  chronic  advanced 
le p e r s ,  who in  the  uncared fo r  s ta te  a re  th e  most m iserab le  of men, i t  i s  a 
hum anitarian  duty to  have some place where th ey  can f in d  r e s t  and com fort. I t  
i s  n a tu ra l ly  not the  b e st p o lic y  to  house th e  e a r ly  cases along w ith  th e  la te  
h o p e less  c a se , fo r  th e  psycho log ica l e f f e c t  of c o n tin u a lly  see ing  th e  end r e s u l t  
o f th e  d isea se  i s  d e tr im e n ta l to  tre a tm e n t. I t  i s  not wise to  d isch arg e  th e  
old advanced, m u tila ted  cases who have become n o n - in fe c tiv e , because p u b lic  
O pinion in  th e  East i s  not ye t prepared to  take  such cases in to  s o c ie ty  and 
care  fo r  them. T h ere fo re , un less th e  advanced le p e r  i s  segregated  as f a r  as 
P o ss ib le , th e  pauper and beggar problem would tend  to  in c re a se . Of co u rse , i f  
an advanced non-in f e c tiv e  case can be adequate ly  cared  fo r  in  h is  home, th e re  
i s  no o b je c t in  i s o la t in g  him.
I f  such a scheme as o u t- l in e d  were c a r r ie d  o u t, the  r e s u l t  would be th a t  
a  com plete system would be developed, not on ly  fo r  th e  care  o f th e  c r ip p le d .
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but a lso  fo r  th e  care  of th e  e a r ly  ca se . I t  must be adm itted , however, th a t  
only  a few co u n trie s  in  the  E ast have f a c i l i t i e s  so p e rfec ted  th a t  such a scheme 
could be s e t in  m otion. In  In d ia  a scheme on th e  above l in e s  i s  ra p id ly  being  
developed. The M ission to  L e p e rs ( l)  i s  o rg a n is in g , as f a r  as p o s s ib le , a le p e r  
h o s p i ta l  in  each prov ince, so th a t  the  e a r ly  case  can be p ro p e rly  t r e a te d ,  and 
th e  homes fo r  th e  advanced cases adequately  s u p e r v i s e d . T h e  lep ro sy  h o s p ita ls  
w i l l  be adequate ly  s ta f fe d  w ith f a c i l i t i e s  fo r  t r e a t in g  o u t-p a t ie n ts  and fo r  
t r a in in g  m edical men and o th e rs . In  a d d itio n , th e  B r i t is h  Empire Leprosy 
R e l ie f  A ssoc ia tion  (In d ian  Branch) i s  co n cen tra tin g  on th e  fo llo w in g  p o in ts
1 . Appointment of s p e c ia l  resea rch  w orkers.
2 . E stab lishm ent of o u t-p a tie n t c l i n i c s .
3 . T ra in in g  of docto rs f o r  th ese  c l in i c s .
4 . Propaganda.
5 . Survey to  estim ate  th e  areas of g re a te s t  prevalence of lep ro sy .
Such experim ents as are  being c a rr ie d  out in  In d ia  w i l l  be watched w ith
g re a t i n t e r e s t ,  fo r  the  A u th o rit ie s  th e re  contend th a t  th e  method of compulsory 
seg reg a tio n  can never r id  a country  of th e  scourge of lep ro sy .
As lep ro sy  i s  f re q u e n tly  a houaelinfeotion, Rogers(^) has poin ted  out 
t h a t  by c a r e fu l ly  tra c in g  c o n tac ts  the  problem could be b r o u ^ t  under c o n tro l .
In  c o u n trie s  such as South A fric a , such methods are  f e a s ib le ,  but in  In d ia  i t  
i s  almost im possib le  to  keep tra c e  of c o n ta c ts , and th e re fo re  any method 
dev ised  fo r  th i s  end would c e r ta in ly  break down. Paro led  oases should be to ld  
to  come up fo r  re-exam ination  a t frequent in te r v a ls ;  every  th re e  months f o r  th e
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f i r s t  year and a t  six-m onthly  in te rv a ls  f o r  f iv e  y e a rs . In  A frica  and 
c o u n trie s  where cond itions are  very  p r im it iv e , such a scheme fo r  the  p rev en tio n  
of lep rosy  i s  hard ly  p ra c t ic a b le .  But in  view of th e  improvement in  tre a tm e n t 
a n ti- le p ro s y  work should be so planned th a t  th e  e a r ly , r a th e r  than  th e  advanced 
case , should be encouraged to  come. When th e  lo c a l  c o n d itio n s  w ith  reg a rd  to  
lep ro sy  have been s tu d ie d , p lanning  on a la rg e r  sca le  could be i n s t i tu t e d .
I t  w i l l  take  decades, i f  not c e n tu r ie s ,  to  r id  any country  in  th e  E ast 
o f le p ro sy . I f  the  u ltim a te  aim of le p e r  work i s  th e  edu ca tio n  of th e  m edical 
p ro fe s s io n , th e  a t t r a c t in g  of th e  e a r ly  le p e r ,  and th e  fo s te r in g  of an 
en lig h ten ed  p u b lic  op in ion , in  th e  course of many years th e  Leprosy Problem 
w i l l  begin  to  come under c o n tro l;  and once i t  reaches t h i s  s ta g e , th e n  in  a 
com paratively  sh o rt tim e th e  d isease  w i l l  g radually  d isa p p e a r , fo r  th e  co n d itio n s  
i n  th e  coun try  w i l l  be in im ic a l to  th e  spread  of lep ro sy .
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